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hearing-smooth 
operation PLUS 


A TIGHT SEAL 


QC f,, Sinorca: PLUG VALVES 





The cylindrical plug of your QCf valve fits and 

turns in the valve body with the same ease and smooth- 

= ness as a shaft in a journal bearing. The plug rides 
Smoot | bearing-surface freely on a film of lubrication to provide a tight seal 


= _ ‘ ‘ 
in without binding. 
A patented head gasket, made of Teflon*, is backed 
by the lubricant and provides a dead-tight head seal. 
Self-lubricating Teflon reduces friction between plug 
and body at the head to further minimize turning torque. 
When you specify Q@Cf Lubricated Plug Valves 
in new—or replacement—installations you will save 
money initially, and later on repairs and maintenance. 
QCf valves are available in semi-steel, carbon steel, 
bronze, and aluminum. 


Ask your Industrial or Mill Supply Distributor for 
acf Valves. 


Sizes: 1/,” through 30”. 
g Valves Pressures: Semi-steel; 175 lbs. WOG to 500 lbs. WOG. 
action Carbon steel; ASA 150 and ASA 300. 


W-Kk- MI 


orvision of C] C f INDUSTRIES &) 
*emecoe@eroeateno 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117. HOUSTON. TEXAS 





Write Dept. S-8 for 
new ACF Valve Catalog 400. 


tL. 5708 
MANUFACTURERS OF A W-K-M GATE VALVES Ri QCf LUBRICATED PLUG VALVES 


“7 * 
ace Rectangular Port Valves in pump room 24) KEY-KAST ALLOY STEEL PIPING FITTINGS ly KEY RETURN BENDS AND FITTINGS 


of California sewage disposal plant. *DuPont’s tetrafluoroethylene resin. QC is a registered trademark of ac¢ Industries, Inc. 





City Officials: Ollie Czelusta, Mayor; 


| 


TOLEDO, OHIO 


Arthur H. Niles, Sewage Disposal Commissioner 


Consulting Engineers: Consoer, Townsend & Associates 


Contractor: Rust Engineering Co. 


NATIONAL CLAY PIPE 
MANUFACTURERS, INC. 

1820 N. Street, N.W., Washington 6, D.C. 

206 Connally Bidg., Atlanta 3, Ga. 

100 WN. LaSalle St., Rm. 2100, Chicago 2, lil. 

703 Ninth & Hill Bidg., Los Angeles 15, Calif 

311 High Long Bidg., 5 E. Long St., Columbus 15, Ohio 








THE PUBLIC 


KMOWS’ 


CLAY PIPE IS BEST 





..:- WITH 


CLAY 
PIPE 


is keeping abreast of 
the needs of its grow- 
ing population with a $5 million bond 
financed program for expanding and 
modernizing its sewage treatment fa- 
cilities. Work on this two-year project 
is underway now, and one of the first 
materials on the job was Clay Pipe for 
utility lines. 


Why Clay? Because it’s chemically 
inert—completely impervious to cor- 
rosives that damage ordinary pipe. It 
can’t rust or rot... can’t corrode or 
disintegrate. Its slick vitrified surface 
insures faster flow, with no chance for 
waste deposits to build up. Important, 
too, is its exclusive long-term guarantee 
—positive assurance of protection un- 
til years after the last revenue bond 
has been retired. 


When your community plans new sew- 
erage facilities, remember these im- 
portant features. Guard the long-term 
investment by specifying Clay Pipe. 
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from a simple CHLORINATOR in a pumping station 


to a complete CONTROL SYSTEM in a multi-million dollar plant 








for water, waste, and sewage treatment 


... consult Fischer & Porter first! Contact the Fischer & Porter 
field engineer serving you ...or write Fischer & Porter Company, 
177 Fischer Road, Hatboro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane St., Toronto, Ontario. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 
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Control center for many of the sewage This Westinghouse motor drives one of 


the many pumps in the treatment plant. 
Note convenient location of control unit 
for this and other adjacent motors. 


plant motors, located on a balcony to con- 
serve space, is typical of the Westinghouse 
unitized equipment which simplifies 
sewage plant electrical construction. 
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78 cents per million gallons... 


pumped by Westinghouse 


Basic operating cost of pumping stations in the Tacoma, Washington, sewage 
plant is of more than usual importance in the over-all plant cost because of 
an unusually high gallons-per-capita-day flow through the system. Engineers 
found it necessary to plan for nearly three times normal. 

In the main pumping plant at Tacoma, four Westinghouse vertical pump 
motors handle the load. They are cut in and out as required and the sequence 
of rotation changed automatically. The station is unmanned except for periodic 
checks and maintenance by operators from the treatment plant. 

Although the pumping requirement is high in proportion to the population 
served (about 67,000) the actual pumping cost is not. Yearly costs in the 
Tacoma plant average about 78 cents per million gallons of sewage pumped. 
Westinghouse Electric Corporation, Box 868, Pittsburgh 30, Pa. J-94075 


you CAN BE SURE...iF ITS 


Westinghouse 


The four Westinghouse ver- 
tical pump motors in the 
Tacoma plant—4000 gpm, 
50 hp; 8000 gpm, 100 hp; 
10,000 gpm, 100 hp; 12,000 


Or 


gpm, 125 hp. 


~“*— Distribution of power to 
motor and lighting circuits 
for the entire plant is 
through this Westinghouse 
switchgear, located in the 
main pump building. 
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GALENA, 
MD. 


PITTSBURGH 
* DES MOINES 


Double 
Ellipsoidal 


ELEVATED 
STEEL TANKS 











RACINE, GREENSBURG, 
WIS. IND. 


... the capacities to serve your needs 
... top economy and appearance, too! 


Pittsburgh-Des Moines’ Double Ellipsoidal Elevated Steel Tanks 
offer an advantageous combination of economical design and 
pleasing good looks, meeting today’s exacting community stand- 
ards. With very low head ranges in sizes to 300,000 gallons, 
and good head ranges up to 750,000 gallons, the Double Ellip- 
soidal tank design covers at low cost the greater part of all 
municipal water storage requirements. Write for our illustrated 
brochure detailing the complete range of PDM elevated tank 
types and capacities. 


PITTSBURGH * DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES, SANTACLARA, FRESNO, and CADIZ, SPAIN 


Sales Offices at: 


PITTSBURGH (25) 3418 Neville Island DES MOINES(8) 919 Tuttle Street 

NEWARK (2) 2/8 Industrial Office Bidg. DALLAS(!) 1223 Praetorian Bidg. 

CHICAGO (3) 1222 First National Sank SEATTLE(!) 526 Wall Street 
Bidg. SANTA CLARA, CAL., 625 Alviso 

EL MONTE, CAL. P. 0. Box 2068 @nad 

DENVER (2) 909 17th Street 





keep currs im Mi 
| BUTTONED 





In THIS AREA 


NO SMOKING | Pare eee 





| 








] 





§ Men and property guarded 


but how about our most precious possession ...Wwater ? 











= — = => = 

We ——— «> —_ 
—_ SS =. SS = 
— —— ee = 





| iN 


waste—spur your community's progress 





Outstanding disc, 
turbi 
meters — %%” through 

12” 
engineered for lasting 


Safety costs millions — and they’re dollars well spent. 
But reckless spending of water can destroy any com- 
munity. If the situation is not already critical in your 
area, chances are in a few years it will be. Take the first 
logical step now toward water conservation, with Badger 
meters... the fair-sharing way to make consumers aware of 
water cost, sharply reduce waste and build water revenue. 

Badger disc, turbine and compound meters are adapt- 
able to all local needs and water conditions. An example 
of Badger leadership is their exclusive compound meter 
which handles fluctuating water de- 
mands of factories, schools, theatres 
and apartment buildings—wherever 
the rate of flow varies through the 
day. Badger compound meters, like 
all other water meters in this com- 
plete line, assure maximum utility 
with full honest revenue. 

Act now for your community’s 
welfare and progress—new building, 
business and industry — all assured 
through adequate water, conserved 
by Badger meters. Write for litera- 
ture or to arrange consultation with 
a Badger Meter representative. 





ne and compound 
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Badger Meters 


have conserved it 


over "50 years. 


© Badger Water Meters ~- 


BADGER METER MFG. CO. — 2371 North 30th Street 
Milwaukee ¢ 45, Wisconsin ° © OFFICES 8 IN PRINCIPAL CITIES 
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Now you can 
bury your pumping 
= problems 


FAIRBANKS-MORSE 
Water-Lubricated 


Submersible Pump 


Now you can have all the advantages of a 
submersible pump, plus time- and perform- 
ance-tested Fairbanks-Morse features. 

Fairbanks-Morse submersible pumps 
permit well location anywhere that a well 
can be drilled. No unsightly installations, 
no costly pump housing. Nothing—abso- 
lutely nothing—need show above ground. 
These pumps submerged in the well below 
water level are practically soundless and 
require no line shafts, packing boxes or 
lubrication devices. Hence, wearing parts 
needing maintenance are reduced to a 
minimum. A single moving assembly does 
all the work. 

Installation is faster and more economi- 
cal. The Fairbanks-Morse motor, with life- 
time Copperspun rotor cooled by water 
and lubricated by water, gives full motor 
output. The well-known Fairbanks- Morse 
or Pomona pump bowls are combined with 
these wet stator motors to produce un- 
beatable pumping units covering a wide 
range of requirements as to volume, pres- 
sure, and setting depth. 

For industry or community service you 
can place your water service trust in the 
F-M submersible. Contact your Fairbanks- 
Morse Sales Engineer and ask him for 
Bulletin 6910 on this time-proved sub- 
mersible pump, or write today to Fair- 
banks, Morse & Co., Dept. WSW-8, 600 S. 
Michigan Avenue, Chicago 5, Illinois. 


) FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY 
RAIL CARS ° HOME WATER SERVICE EQUIPMENT ° MOWERS ° MAGNETOS 





The NEW CLOW BELL-TITE cast 
iron pipe joint is a rubber seal joint that 
requires NO bolts, NO nuts, and re- 
quires NO wrenches to lay. It takes less 
time to install. It costs less to buy. 
Here’s economy PLUS. 


The Underwriters’ Laboratories, after 
testing the joint, have approved its use 
for water working pressures up to 350 
psi. CLOW BELL-TITE pipe barrel 
meets all quality provisions and physi- 
cal requirements of all applicable ASA, 
AWWA, and/or Federal Specifications 
for cast iron pipe. 


JAMES B.CLOW & SONS, inc. 


201-299 North Talman Avenue, Chicago 80, Illinois 
Subsidiaries: Eddy Valve Company, Waterford, New York « lowa Valve Company, Oskaloosa, lowa 
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YOUR 


USE MUELLER COPPER 


Mueller Copper Meter Yokes give strong, permanent settings for your water 
meters quickly and easily. Installation time is reduced to a minimum and fittings ¢ 
practically eliminated. 

Ribbed body absorbs piping stresses without transmitting them to the meter. 
Meters are protected to insure accurate measurement and full revenue. 


Properly spaced and aligned swivel nuts make meter changes for testing and 

maintenance a cinch. Pipes are not disturbed and replacement is fast and easy. 
Swivel nuts are drilled for wire seal, too. 

And Mueller’s special, multi-purpose end connections give you a choice of outside 

I.P., inside I.P., copper or any combination of these connections just by changing tail- 


pieces. 


If your meter settings 


Save time, fittings and 
pipe in basement meter 
settings by installing 
a Mueller Copper Meter 
Yoke specifically 
designed for basement 
settings. A tailor-made 
setting for your meter 
at right angles to the 
service line is quickly 
completed. 














Meter Yoke for any 
installation! 
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Horizontal inlet and outlet 

















Bical 

















Vertical inlet and outlet 





Straight line type is de- 
signed for indoor settings 
where meter cannot be 
raised or for outdoor use 
with shallow lines. 


Flexible inlet and outlet of 
this yoke make it easy to 
install where pipes are out 
of line and connections are 
difficult to make. Also 
available for pipes at dif- 
ferent levels, for angle set- 
tings or extended for con- 
nections outside of box. 


type makes it possible to 
use regular outdoor meter 
box for deeply-buried lines. 


type is used for outdoor 
meter box settings where 
service line is buried at 
medium depth. 








WATER METERS... 


METER YOKES! 


And if you cannot use 
a meter yoke... use a 


MUELLER Angle Meter Stop! 


An ideal setting for extremely confined loca- 
tions where there is not enough space for a yoke 
or stop, is a Mueller Angle Meter Stop and Meter 
Coupling. Setting is made quickly and no other 
fittings are needed. 











Install Copper Meter Yokes in your existing 
services without changing piping or fittings! 


Mueller Copper Meter Relocater Yokes are or farther apart. The flexibility of the con- 


. easily installed in place of present meters nections is not transmitted to the upper por- 
. without disturbing original fittings or piping tion of the yoke and spacing for meter is 
' jin any way. unaffected. 


Yoke body is the same length as meter 
and inlet and outlet connections have stand- 
‘Ba ard meter spud threads. Meter is raised oul = 
aA above dirt and water in meter box and : | 
made much easier to read or change. And | 
flat head or lock wing stop may be included : 
right in the yoke. A» 
Flexible Copper Meter Relocaters make idl 
it easy to raise meters even when pipe has = 4] 
shifted out of line or moved closer together 


































Mr. Evan Evans (right) and Mr. Clarence Dankel (left) 


"Our 30-in steel pipe is going strong after 25 years" 


Evan Evans, president, and Clarence Dankel, 
her Valley Water Compony, lansford, Pa. In 1932 
ted a 30-in.-ID steel pipe line nearly 10 miles from 
n 


sidale. The pipe was fabricated in 30-ft lengths by 


mpany. It was lined with %p-in.-thick Bitumastic enamel, 


the country’s first large steel water main to be 
were Gannett, Seelye & Fleming, now 


Enoineers 


y & Carpenter, Inc., Harrisburg, Pa.) 


Q. Mr. Evans, is the Still Creek line in service today? 


A. Yes, 
about 15,000,000 g.p.d. 


t's been used continuously since 1932, carrying 


Q. How about the flow capacity? 
A, The average “C’’ as determined by our flow tests in 
1933 and in 1940 was about 145. I'd say that the flow 
capacity is just about as good as ever today. There has been 


no damage to the tar enamel lining as far as I know. 


Q. Has the pipe ever failed in any way? 


A. No, and it’s quite amazing. During the flood caused 


BETHLEHEM 
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by hurricane Connie in 1955 the cover was completely 
swept away from about 1000 ft of the pipe. In many places 
the pipe spanned 50 or 60 ft without any support whatso- 
ever. Yet there wasn’t even the trace of a failure. What's 
more, the line runs right through our worst areas of sub- 
sidence due to mine cave-ins. Still no trouble with the pipe. 


Q. What kind of soil is the pipe laid in? 
A. Just about the worst you could find. It’s “hot” soil; lots 
of coal banks and the like. But it hasn't damaged the pipe. 


Q. Then you're satisfied with performance of the line? 

A. Definitely. We're well pleased in every respect. 

Would you like to have more information about Bethlehem 
Tar-Enameled Steel Pipe? Please contact the Bethlehem 
sales office most convenient to you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation. 


angen 
BETHLEHEW 
STEEL 


veserssbtreerecce 


STEEL 





Latest additions to the Darien, Connecticut, plant include a new digester (left), and P.F.T.—Pearth equipment on the existing cover. 
Design of plant by: Bogert & Childs, Consulting Engineers, New York City. 


Plant expands, and P.F.T. equipment 
is selected for the third time 


For the third time, Darien, Connect- 
icut, has selected P.F.T. equipment 
for digester additions and improve- 
ments. This city knows there is no 
substitute for well engineered, thor- 
oughly dependable equipment. 
P.F.T. supplied dosing siphons in 
1927, floating cover and gas safety 
equipment in 1939, and now a Gas 
Holder Cover for the new 30-foot 
digester, A complete P.F.T.—Pearth 
Gas Recirculation System was also 
30-foot 


installed on the existing 


PORT CHESTER, N : & sae 


MATEO, 


Now conditions are 
closely controlled, and the entire 
tank can be used for active sludge 


cover. scum 


digestion. 

In addition to floating cover, gas 
holder, and Pearth system, the plant 
includes a gas-oil fired P.F.T. #100 
Sludge Heater, and a complete com- 
plement of Gas Control Equipment. 

For additional information about 
efficient, dependable P.F.T. equip- 
ment and methods, write today for 
Bulletin No. 300. 


CALIF 2 CHARLOTTE N 


Cc » 


waste treatment equipment 
exclusively since 1893 


") 


PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


JACKSONVILLE = DENVER 
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The job moves along fast 
with Transite and the Ring-Tite Coupling! 


Transite Pressure Pipe is light- 
weight and easy-to-handle... So save while you assure your com- 
quickly assembled with the Ring- a ~ top wage i 
ree performance with Transite. For 
sme Coupe its smooth interior (flow coefficient 
With Transite® Pipe, installation crews is C=140) often permits selection of 
move along fast! So fast, they con- smaller diameter pipe . . . always keeps 
sistently keep up with the excavator— pumping costs low. And since Transite 
installing pipe as rapidly as the trench can’t tuberculate, water systems can 
can be opened. be designed without allowing for future 
flow reduction caused by that form of 


Ease of handling and simplified as- . , ; 
interior corrosion. 


sembly explain these advantages. Light 
in weight, Transite is easier to truck, Let us send you further information 
easier to handle on the job. With the on Transite asbestos-cement Pressure 
Sectional view of Ring-Tite Ring-Tite® Coupling only simplest tools Pipe and the Ring-Tite Coupling. Write 
a — mathew Br are needed for joining—pipe ends are for booklet, TR-160A, Johns-Manville, 
— , automatically positioned within the Box 14, New York 16, N. Y. In Can- 


and locked in grooves—a tight, : : 
lasting seal! coupling to allow for expansion. ada, Port Credit, Ontario. 


JM Johns-Manville TRANSITE PRESSURE PIPE 
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Weve said i ng ltt aloug : 
TIME-IMPULSE 
TELEMETERING 
IS TOPS!! 








... AND YOU’VE SAID IT TOO...WITH YOUR ORDERS!! 


In Builders Chronoflo Telemetering Systems: * It is not affected by normally encountered in- 


The transmitting and receiving reactions depend 
only upon the positively controlled duration of 
regular electric circuit closures and nothing more. 
The Telemeter is a pure, positive-action position- 
ing system. 
¢ It does not have to translate units of electric 
measurement into terms of rate of flow or 
other factors measured. 
It requires no relatively delicate electric com- 
ponents. 
It doesn’t employ a series of contact rods 
“shorted out” by step-by-step action of rising 
mercury. 


Request Bulletin 230-H4A. Write 


duced voltages. 

* Receiver accuracy not affected by room temper- 
ature, line pressure, duration of “down time”, 
and similar factors. 


The Chronoflo Receiver is not inferentially posi- 
tioned except respect to time duration of the 
Transmitter signals. 

These are only a few reasons why time-impulse 
telemetering is “Tops”. Let the company which 
pioneered this system over 25 years ago and has 
the experience gained in engineering thousands 
of installations give you complete proof of its 
dependability and accuracy. 





Builders-Providence, Inc., 350 


Harris Ave., Providence 1, R. I. 


©@BUILDERS-PROVIDENCE 


mMETER®S 


B-I-F INDUSTRIE Sis 
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Above: South Broadway Interceptor 

Below: Tolleston Area: Chase Interceptor; 25th 
Street Interceptor 

Engineer: Hurst-Roche, Inc., Hillsboro, Ill. 


Contr.: Witter-Gaddis Constr. Co., Schererville, Ind. 


Rhode Island Interceptor (not shown) 
Engineer: Hurst-Roche, Inc. 
Contractor: Marsch Construction Co., Chicago 
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CoNCRETE PIpE 


chosen for Gary, Indiana 
$6,000,000 Sewer Project 
To meet the needs of its expanding population, 


Gary, Indiana has invested $6,000,000 in new con- 
crete interceptor and relief sewers. 


The first project, a $2 million job, consisted of 


(a) an interceptor on Rhode Island Avenue using 
reinforced concrete sewer pipe ranging from 96” 
to 132” in size and (b) an interceptor on South 
Broadway requiring over a mile of concrete pipe 
ranging from 24” to 84”. 

The second project, the Tolleston Area: Chase 
Interceptor; 25th Street Interceptor, was a $4 mil- 
lion job. The Chase Interceptor required about 2 
miles of reinforced concrete sewer pipe from 60” 
to 132” in diameter. The 25th Street Interceptor 
required one and one-half miles of concrete pipe 
ranging from 24” to 84” in size. 

The 132” pipe was the largest ever installed in 
northwest Indiana. Both projects were financed by 
bond issues. 

Countless cities have learned that concrete pipe 
has rugged durability and great structural strength. 
It offers maximum hydraulic capacity, minimum 
infiltration and leakage and exceptional resistance 
to abrasion. 

Concrete pipe sewers are moderate in first cost, 
require very little maintenance, and give a lifetime 
of faithful service. The result: low annual cost. 


PORTLAND CEMENT ASSOCIATION 
33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of portland coment 
and concrete . . . through scientific research and engineering field work 








STANDPIPE 








wR 


~ i i 2 ;, 
bared PLAS a 


As Hinsdale, Illinois grew,—so did their water 
requirements. 
A hot, dry summer in 1953 and an active and 


rises from a landscaped high point in Hinsdale 
—to provide dependable gravity pressure water 
supply for the village needs. 


Steel water storage structures, of standard or 
special design are a specialty and an art with 
CB&I. Four strategically located CB&I plants 
are fully equipped and experienced to meet your 
most specific requirements. Write our nearest 
office for details. 


creative Village Plan Commission resulted in 
plans for this ornamental 2,000,000-gallon 
Horton® standpipe which was fabricated and 
erected by CB&I. The shell was painted pez 
green, the ribs a forest green and the roof a 
cloud grey. The 991'4-ft. high structure now 


Hinsdale's 60-ft. diam. by 99'/, ft. 
high ornamental standpipe was 
fabricated in our Chicago plant 
Plates were pickled and painted 
before shipment to resist corrosion, 
provide better paint bond, and 
reduce maintenance 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
Son Francisco © Seattle * South Pasadena © Tulsa 


Alvord, Burdick & Howson—Consulting Engineers. Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA, 
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AMERICAN 


CAST IRON PIPE 


Modern plant design incorporates both 
efficiency and economy. That’s why pip- 
ing in the $1,500,000 Village Creek Sew- -— 
age Treatment Plant of Jefferson County, a < nay we preety y d-es oo 
Alabama, is American Cast Iron Pipe. Iron Pipe and Fittings. 

The high flow capacity, strength, and 
resistance to corrosion of American Cast 
Iron Pipe contribute to efficient opera- 
tion of any modern plant. Its long, 
trouble-free service life adds the assur- 
ance of economy, as well. 

Get in touch with your American Cast 
Iron Pipe Company representative while 
your new plant or addition to an existing 
system is in the planning stage. You'll 
find his up-to-the-minute knowledge of 

‘ Aeration tank, metering station and primary clar- 
modern methods and materials helpful. ifiers at Village Creek Sewage Treatment Plant, 
Pratt City, Alabama. 
New York City *« Chicago « Kansas City « Minneapolis * Cleveland 


Dallas + Los Angeles * San Francisco * Orlando « Pittsburgh * Denver 


CAST IRON PIPE CoO. 
BIRMINGHAM 2, ALABAMA 
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Water Supply a Problem? 


Large or Small... 
You can Count on Layne! 


To Layne Engineers there are no small provides the same careful attention 





jobs. Some are just larger than others. to every municipal water problem. 
Whether your municipality needs 30 Layne is concerned with just one 
gallons per minute, or 30,000 gallons thing .... the unfailing and eco- 
y — > . is . . - 
ut | y 3 quz . . , . 

per minute, the delivery and juality nomical delivery of water in the 
of your water needs, when you need it, ae : 
idle” ' required quantities and desired 
is what counts ... and you can count : 
' quality . . . and you can count 
on Layne! ; 4 
Each installation requires the same 
research, the same calculations, the Write for our General Services 


on Layne! 


same truthful recommendations. Layne Bulletin Number 100. 


rey 


al 


seein 


‘ 


EM 


Cleveland, Ohio, or Cleveland, Mississippi—both cities require and receive the 
same attention regardless of their water needs. When you need water... . you 
can count on Layne! 


WATER WELLS « VERTICAL TURBINE PUMPS « WATER TREATMENT 


LAYNE © . MEMPHIS 


General Offices and Factory © Memphis 8, Tennessee 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 








you save money SIEVEN WAYS 
with longer, stronger AMVIT Clay Pipe 


Outstanding Mechanical Joint 
on pipe 4 feet long or over 


Available in 4" through 24 


“a 


diameters 


More than 200 major installations have been completed with outstanding 
results since Amvit Jointed Clay Pipe was introduced in 1955. 


Such pioneer cities as Ann Arbor, Michigan, Dayton, Ohio, Camden, New 
Jersey have installed their second and third Amvit sanitary lines. 


A mechanical joint designed for quick, low-cost installation, Amvit ‘will 


give you lower cost-in-place. Here’s how: 


1 QUICK INSTALLATION SAVES 
* 


LABOR 
delivered to the job 


are 
; a 
eS. 
ready for use. Just 


push the pipe together and the joint 
is complete, 


No other materials 
such as caulking, 
joint compound, hot 
pots, or ladles are 
needed to make the 
Amvit joint. The 
joint is on the pipe 


2. IMMEDIATE BACKFILLING 


You can backfill as 
soon as the line is 
completed. Barri- 
cades can be removed 
and streets opened 
days sooner. 


3. QUICK TESTING 


No need to wait days to see if a line has 
passed test. A look at the completed 
joint will tell. Thus, engineers can in- 
spect and accept the line allowing the 
contractor to receive payment quicker. 


4, CONTROLS INFILTRATION 


Field tests from completed installations 
show that infiltration can be definitely 
controlled. Engineers can, thus, reduce 
infiltration smaller 
diameter pipe and save in material cost. 


specifications, use 


5. roor proor 


Amvit is a compression joint on the ball 
and socket principle. The surfaces of 


*T. M. Registered. Patents Pending 


both bell and spigot 
are in uniform com- 
pression preventing 
root penetration. 


6 BETTER FLOW, 
7 LESS MAINTENANCE 


The design of the joint assures that the 
pipe is self-centered at all times. This 
gives perfect alignment and self-cleans- 
ing. Because the joint is really tight, no 
foreign matter such as dirt, sand and 
stones can possibly enter the line. 


7. COMPLETE FITTINGS 


Amvit is furnished 

on all standard 

fittings, as well as 

pipe. This will per- 

mit a uniformly Xx 
tight line from 

house wall to treat- 

ment plant. 


Amvit Jointed Clay Pipe, in sizes 4” 
through 24” together with all fittings 
is available for immediate delivery in 
the Northeast and Central States. 


For more information on how Amvit can 
help cut your sewer project costs, write 
or call American Vitrified Products 
Company, National City Bank Building, 
Cleveland, Ohio, or our office nearest 
you. 


SINCE 1900 


American Vitrified 
Products Company 


MANUFACTURERS OF: Clay Pipe, Five Liners, Clay 
Liner Plates and Concrete Pipe. 


Plants Across the Nation + + + Brazil, indiana - Chicago, Iilinois - Cleveland, Ohio - Crawfordsville, Indiana - Detroit, Michigan - East Liverpool, Ohie 
Fenton, Michigan - Grand Ledge, Michigan - Lisbon, Ohio - Los Angeles, California - Milwaukee, Wisconsin - South Bend, Indiana - Uhrichsville, Ohie 
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LUDLOW 
Ur 0 1 VALVES 


The water supply for thousands of people may depend upon 
a few large valves which must be reliable. Only a huge, spe- 
cially equipped foundry, backed by giant tools, in a modern 
precision machine shop can supply this dependability. Ludlow 
has been the headquarters for large valves for nearly a Century. 


LONG LIFE and DEPENDABILITY are built in. Ludlow 
Valves are fully bronze mounted. The two piece wedging 
mechanism is simple and rugged. The double disc parallel seat 
construction results in a wiping action that cleans the seat 
during the closing operation. The stems are special high tensile 
strength Ludlow manganese bronze with precision cut modified 
acme threads. A complete line of sizes from 2” to 72”. 


‘“‘NO POSSIBLE DIFFERENCE IN FIRST COST CAN 
OVERBALANCE THE PERPETUAL ECONOMY OF QUALITY.” 


shah for 
Sulletin S4W 


UDLOW& Rensselaer 
VALVES & HYDRANTS 


Since 1861 THE LUDLOW VALVE MANUFACTURING CO. Troy, N. Y. 
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IT SEEMS MOST 
N/ElA/ ROCKWELL SEALED 





EVERYONE WANTS 
REGISTER WATER METERS 


From North, South, East and West... 
The Response Has Been Terrific! 


When a few months ago, we introduced the 
Rockwell Sealed Register Water Meter, we 
knew we had something good. But your tre- 
mendous acceptance and response to this 
new idea in metering has exceeded our fondest 


hopes. 


Surprisingly enough, this business has come 
from all sections of the country . . . from areas 
where fogged registers or corrosion are nor- 
mally not problems . . . and from towns, 
cities and water companies all over the 


United States. 


This is all very gratifying. It again proves 
that water works men welcome change when 
it means betterment . . . when a product such 
as the Rockwell Sealed Register Meter 


promises to make measurement more accu- 
rate, less troublesome and less costly. 


Our thanks to all who have ordered these 
remarkable new meters. Production is being 
increased as rapidly as possible, but there 
will be unavoidable delays in filling every- 
one’s needs. One thing is sure—production 
will not be rushed at the sacrifice of quality. 
Every meter shipped will be carefully made, 
inspected and tested. So please be patient. 
Rockwell Sealed Register Water Meters are 
well worth waiting for. 

To the farsighted, we advise your antici- 
pating next year’s first quarter requirements 
for these new and better meters 
Rockwell Manufacturing Company, Pittsburgh 


now! 


8, Pennsylvania, 


PROMPT DELIVERY ON ARCTICS, TROPICS AND EMPIRES 
e*.2 


In spite of the tremendous acceptance of 
the Rockwell Sealed Register Water Meter, 
we will continue to make and sell our stand- 
ard lines of domestic meters. These meters 
are produced in separate facilities so prompt 
shipments can be made—usually from ware- 
house stocks, 
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‘*but not a drop to drink..." 


Flood water is wild water... brutal... a killer! 
Floods pollute your drinking water, spread disease. 
Erode the farmlands that supply your food. Destroy homes, 
cattle ... disrupt communication, cost America over a 
billion yearly in damage. 
Engineers are working hard to harness floods .. . and finding 
many answers. But flood control is only one phase of the 
complicated problem of keeping you amply supplied 
with water. They need your help in other ways. Cooperate. 

1. Encourage future water planning. 

2. Support realistic water rates and water supply bond issues. 
3. Conserve water where you can. 


With water, it’s later than you think. 


CAST IRON PIPE 


PROOF POSITIVE 
CAST IRON PIPE SAVES 
YOU TAX DOLLARS 


This cast iron water main laid in 
Chicago in 1852 is still on the job. This 
is typical of many century old cast iron 
weter ond gos mains still serving 
throughout America. 

Small wonder that where long life, 
dependability and y ore “musts”, 
water officials prefer cast iron pipe .. . 
No. | Tex Saver! 





RESEARCH ASSOCIATION (QQRRREIXCEIEMED surre 9440, PRUDENTIAL PLAZA, CHICAGO 1, ILL. 


ome CQIST Iron 


WATER & SEWAGE WORKS, AUGUST, 





TOO MUCH WATER... 
OR TOO LITTLE 


Floods, periodic heavy rains still lull many people into believing 
there’s too much water. 

Only greater understanding of the facts about water will convince 
them shortages do exist. 

Advertisements like the one at left*. . . another in 

Cast Iron Pipe Research Association’s continuing series 

on water... go a long way toward creating greater public sympathy 


and support for water programs. 


Yours among them. 


Cast Iron Pipe Research Association, Thos. F. Wolfe, 
Managing Director, Suite 3440, Prudential Plaza, Chicago 1, Ill. 


* Appearing in: Saturday Evening Post. Newsweek, 
U.S. News and World Report, Nation’s Business. 


ie a r qe FOR MODERN WATER WORKS 


WATER & SEWAGE WORKS, AUGUST, 19 





GRANITE CITY 
ILLINOIS 


NOW HAS 


7h. 


FOR THOSE SMALL JOBS 
Smith & Loveless 


“MON -O-JECT’ 
FACTORY-BUILT 


SINGLE PNEUMATIC SEWAGE 


x» EJECTOR 
STATION 


Provides automatic 
equipment on_ installa- 
tions of 200 G.P.M. or 
less for the modest 
budget. Requires a 
minimum of space 
Completely automatic, 
extra large air storage, 
made of the very finest 
materials to meet the 
same high standards set 
by all Smith & Loveless 
products. 
Installed underground, 
eliminates unsightly sur- 
face structures 
Cutaway drawing shows 
the operating cycle of 
the “MON-O-JECT”. 
Write for the S&L 
data manual. 


AS 





MAKERS OF WATER AND 


REPRESENTATIVES 





SEWAGE TREATMENT EQUIPMENT 


Smith & Loveless, Tuc. 


P.0. BOX 8884 


N 
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Smith & Loveless 
FACTORY-BUILT 


SEWAGE 
PUMPING STATIONS 


PAT. PEND. 


TRIED 
TESTED 
PROVEN 


HUNDREDS 
OF 
INSTALLATIONS 
IN OVER 
30 STATES 


Early in 1954, after comparison of advantages and costs by Sheppard, 
Morgan and Schwaab consulting engineers of Alton, Illinois, the City of 
Granite City purchased, through the General Contracting Company of 
Granite City, six Smith & Loveless Factory-built Sewage Pumping Stations. 
Subsequent city growth and expansion has necessitated additional facilities. 
Past experience with six Smith & Loveless pumping stations led to the in- 
stalling of additional Smith & Loveless equipment. 


Additional orders from original customers is truly proof of satisfaction. 


Smith & Loveless makes a standard line of factory-built sewage stations to 
fit most normal installations. 


CHECK THESE ADVANTAGES... 


@ Proven quality with factory-built savings 

@ Integrated design proven by the test of time 

@ Automatic dehumidifier to eliminate condensation 

@ Central control cabinet, prewired, color coded 

@ Precision assembled by factory experts 

@ Shot blasted steel structure, protected by “Versapox” coating and anodes 
@ Designed for minimum maintenance 

@ Factory tested and adjusted before shipment 

@ Delivered direct to job site 





For job recommendations, [ 
complete specifications and 
drawings, all part of the 
latest edition of the Smith & 
Loveless lift station data 
manual. 


WRITE DEPT. 20 


KANSAS CITY.15 MO. 


PRINCIPAL ciries 









MUELLER 
AWWA Improved Fire Hydrant 







nee 
TE 


add pumper nozzles to your present hydrants! 





Pumper nozzles may be quickly added to your present two-way Mueller Im- 
proved Fire Hydrants at very little cost. Just order a new upper barrel, with 
the nozzle combination you need, and switch it with the old one. 

Better still, in place of that two-way hydrant you were going to order for a 
new area, order a hydrant with pumper nozzle. Then simply switch upper barrels, 






LT aenstinRehiensen 







putting the pumper nozzle on the already-installed lower barrel and installing the 





two-way from your present hydrant and the new lower barrel in the new sub- 





division. 
All operations are completed in a short time and from ground level — no 
digging or water shut-off is required because of the safety flange construction. 
Consult your Catalog W-96, your Mueller Representative or write direct for 
full details on the many other features of the Mueller Improved Fire Hydrant. 







... designed tor above-ground maintenance! 














Manufacturers of a complete line of 


merece evita 
fire hydrants for municipal, industrial Ay MUELLER ¢€o. 
and private fire protection systems. 

; Wek; , cel DECATUR. ILL. 


Watt © os 
= Factories at: Decatur, Chattanooga, Los Angeles 


in Canada: Mueller, Limited, Sarnia, Ontario 







Sance 1847 
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Nothing clves employees a more luxurious, satisfied 
feeling than that of financial security. And nothing is 
easier for them to achieve when you provide the con- 


venience of automatic Payroll Savings Plan. 


EVERYBODY BENEFITS 


Security breeds confidence —and confidence stimulates 
job interest and results in steadier people who are far 
more efficient in their work. Receiving those crisp Bonds 
at regular intervals along with their paycheck is an 
added inducement for employees to stay on the job. 

Moreover, when you install the Payroll Savings Plan 


in your company, you promote not only the security of 














°o.SOGLO 


your personnel but the security of your company and 
your country. Over forty million Americans have over 
10 billion dollars invested in United States Savings 


Bonds—a backlog of purchasing power for the future. 


EASY TO INSTALL 


If your company does not now have a Payroll Savings 
Plan, or if employee participation is less than 50%, a 
letter to: Savings Bonds Division, U.S. Treasury De- 
partment, Washington, D. C. will bring prompt assist- 
ance from your State Director. He will provide applica- 
tion cards, promotional material, and as much personal 


help as you need. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


WATER & SEWAGE WORKS 
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Viewed from the Central Plant's gallery are two 
18” R-S Butterfly Valves used for pump check 
service on the low lift pumps in the foreground. 
A 24” R-S Butterfly Valve for pump check and 
flow control is on the wash water pump (center), 
and three 16” and 18” Rotovalves for pump 
check on the high service pumps in the rear. 


A 
These 18” R-S Butterfly Valves serve as both rate of flow controllers and 
shut-off on effluent to the filter. Automatic (pneumatic) positioners hold 
rate of flow set from filter floor. Compact R-S Butterfly Valves not only save 
space, but here entirely eliminate conventional gate valves which would 
ordinarily be used for shut-off. 


ST. LOUIS COUNTY WATER CoO. 
CHOOSES R-S BUTTERFLY VALVES 


At St. Louis County Water Company’s Central Filtration Plants. In addition, 24 Rotovalves are 
Plant, 29 R-S Rubber-Seated Butterfly Valves, used in transmission mains and for pump check 
in sizes from 18” to 36”, were installed for filter service, as well as 9 Angle Needle Relief Valves 
service in 1952. Chosen for their compactness and 5 SMS-Ball Valves, which replace conven- 
and ease of operation, these valves have per- tional gate valves in transmission mains. 
formed to complete satisfaction with only mini- 
mum maintenance to date. Tough rubber through 
the body and angular-seating vanes give positive 
closure, assure long service life. 


These St. Louis installations are typical, for in 
the SMS line of Rotovalves, Butterfly and Ball 
Valves, you will find valves that meet your needs. 
For complete information, contact our local rep- 
Other R-S Rubber-Seated Butterfly Valves are resentative, or write S. Morgan Smith Company, 
also installed at the North and South County York, Pennsylvania. 


S. MORGAN SMITH HYDRODYNAMICS 
ee iw i 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


4 
Rotovaives « Ball Vaives « R-S Butterfly Valves + Free-Discharge Vaives « Liauid Heaters *« Pumps « Hydraulic Turbines & Accessories 
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You get 


--you get Ba +aiit- Bae JET: E 
> .-' re ftigghht shut-off 


easy operation 


eco when you get 


LUG VALVES 


You get a// these advantages exclusivety on DeZurik 
Valves, because DeZurik—and only DeZurik—features 
the eccentric principal, providing easy operation and 


dead-tight shut-off WITHOUT LUBRICATION! 


There are other advantages, too. For instance, with 
the valve closed, liquid is not "trapped" in the DeZurik 
plug to freeze or ferment. 


DeZurik Valves are available in a wide range of models 
and in sizes from !/," thru 20"; a full line of remote oper- 
ators is also available. 


TIGHT SHUT-OFF 
ECCENTRIC ACTION a J Despite sand, metal chips, string, 


WATER & SEWAGE 


Pivoting eccentrically, the DeZurik 
plug backs away from the seat 
and swings open freely—without 
friction! No jamming, no sticking, 
no binding! 


EASY OPERATION 


It's not necessary to use lubricants 
to get easy operation with DeZurik 
Valves. All friction between the 
plug and the valve body is elim- 
inated by exclusive eccentric ac- 
tion! 


Works, AuGustT, 1957 


grit and other solids in the flow, 
= resilient-faced plugs close tightly 
around any solids deposited on the 
i seat. You get tight shut-off EVERY 


TIME! 


Ask for details on DeZurik Plug Valves; representa- 
tives in all principal cities, or write 


DeZuRIk 


CORPORATION 
SARTELL, MINNESOTA 





THE MODERN PIPE 


JOINS TIGHT 
IN RAIN OR SHINE 


“KeM’ ASBESTOS-CEMENT PIPE 
and exclusive FLUID-TITE Coupling 


No need to wait for dry skies or a dry trench before installing ‘““K&M” 
Asbestos-Cement Pipe. Wherever water is to be piped under pressure, 
“K&M” Pipe is the modern answer. The exclusive FLUID-TITE@ 
Coupling makes installation quick, easy—and permanent. 


No special equipment; little skill needed. Just two easy steps: 1. 
Lubricate rubber rings; 2. Slide pipe into coupling. It is watertight im- 
mediately. The FLUID-TITE Coupling allows deflection up to 5° at 
each joint. Installation and maintenance costs go down when you specify 
the modern pipe and coupling . . . “K&M.” 


Meets specifications. “K&M” Pressure Pipe meets A.W.W.A., 

A.S.T.M., and U.S. Federal Specifications, and has Underwriters’ Lab- 

oratories approval for all sizes (pipe and couplings) in Class 150. 
Exclusive sealing rings are the secret of the 4 : . 3 
“K&M" FLUID-TITE Coupling installed with Learn the advantages of the modern pipe from the K&M distribu- 
“KEM” Asbestos Pipe. All “K&M" couplings tor. Or write to us for complete information, including a Flow Chart for 


and pipe are hydrostatic pressure-tested to aie os Te renee . 
3% times the rated operating pressure! K& M Pipe based on the W illiams and Hazen formula. 


KEASBEY & MATTISON a 


COMPANY e AMBLER e PENNSYLVANIA 


BEST IN ASBESTOS 
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How to select the 
right flow-measuring device 


Selecting the correct device is simply a matter of 
choosing the one that best meets your require- 
ments. The wide variety of Simplex Primary 
Elements makes this selection easy. 

This table shows you which of Simplex’s stand- 
ard elements performs best under various flow 
conditions. ( Not shown are Simplex primary de- 
vices of steel or concrete, designed to meet the 
physical limitations on special jobs.) 

SIMPLEX VENTURI TUBES produce a minimum 
head loss—returning 85% to 90% of the differen- 
tial head developed for meter operation. Since 
pressure differentials are measured between the 


CONDITION 


main and throat sections, the tubes are smooth, 
true in shape and of accurate diameters to pro- 
duce a stable coefficient of discharge. This gives 
you accuracy over wide flow ranges . . . accuracy 
within +0.3% if required. 

Write for Technical Bulletins. Simplex Valve 
& Meter Co., Dept. WS-8, 7 East Orange Street, 
Lancaster, Pa. 


SIMPLE X* 


VALVE AND METER COMPANY 
VENTURI TUBES + FLUMES + METERS + GAUGES 
TRANSMITTERS + CONTROLLERS + TABLES + AIR VALVES 


SOLUTION 





NORMAL 
WATER, AIR 
OR GAS FLOWS 


TYPE- VT—STANDARD VENTURI TUBES 


Cast iron with bronze bushed main piezom- 
eter holes and bronze throat liner. Flanged, 
bell or spigot ends. Inspection opening at 
throat. Special metals for high pressures 
or caustic liquors, corrosive gases, brines, 
etc. BULLETIN 005 





NORMAL 
WATER, AIR 
OR GAS FLOWS 


TYPE TG—INSERT TUBES AND NOZZLES 


Withstand high pressures. Fit inside exist- 

ing lines ... permitting light construction. 

This, plus short length, cuts costs. 
BULLETIN 100 





SMALL FLOWS 
OF WATER, GASES 
CORROSIVE FLUIDS 


TYPE TF—MINIATURE VENTURI TUBES 


Machining to .0005” assures accuracy. Main 
diameters as low as %”; throat diameters 
down to .1”. Welded stainless steel models 
for high pressures. BROCHURE 





NORMAL 
SEWAGE, SLUDGE, 
TRADE WASTES 


TYPE VTJ—SINGLE TAP VENTURI TUBES 


Single taps at main and throat have bayo- 
net-type valve for fast cleaning. Absence of 
pressure belts prevents clogging. Inspection 
opening at throat. BULLETIN 005 





NORMAL 
SEWAGE, SLUDGE, 
TRADE WASTES 


TYPE VS—FOUR TAP VENTURI TUBES 


Four cleaning valves at main and throat 
can be operated manually, by air, or hy- 
draulically to keep piezometer holes clear 
for top accuracy. Two hand holes on each 
pressure belt and inspection opening at 
throat. BULLETIN 005 





LOW-VELOCITY 
SEWAGE, 
HEAVY WASTES 


TYPE VE—ELLIPTICAL VENTURI TUBES 


Developed specifically to accurately meas- 
ure low-velocity sewage, sludge and heavy 
trade wastes—under low pressures. Flat to 
prevents air binding. Flat bottom is self- 
scouring. Inspection opening at throat. 
BROCHURE 





LOW-HEAD 
SEWAGE, SLUDGE, 
TRADE WASTES 





TYPE S—PARABOLIC FLUMES 


Full 20:1 range for open flows. Accuracy 
+2%. Flanged, bell or spigot inlet for 6 to 
36” lines. Integral sediment trap, piezom- 
eter reamer, gauge glass, direct-reading 
flow scale. BULLETIN 801 
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MISSISSIPPI 7 


They make pipe joints 


LLAK- PROOF FOR LIFE’ 


with 


TYLOX 


RUBBER 


GASKETS 


>" lie 
epee 
- - : 
Swamp country... ! That was the location of part of 
Hattiesburg’s new sewers. In deciding on the coupling 
material, engineers knew ordinary pipe joints would 
be no match for the conditions. The joints would be subject 
to severe STRESS from shifting sand, SOAKING from wet a Prasee pe & me ae 
1. i se ’ . itd les " onsulting Engineers, Jackson, iss., an 

soil and CORROSION from rotting organic matter... Mohert 0. Merteen, Conculling Gaeincer, 


, » . : canine om Hattiesburg, Miss. 
TYLOX RUBBER GASKETS were specified . . . the only 
jointing material engineers felt could successfully combat 
all the conditions. TYLOX, they knew, would offset slow 
. . . { — IPE: od fe . 
trench work with fast pipe coupling, assure leak-proof joints . a pine Dalal tosaomnegtr meme. 
, t : : trength concrete culvert pipe with TYLOX 
with a rubber-tight compression seal, and, being made of Rubber Joints, furnished by Faulkner Con- 
non-deteriorating rubber, would outlast the pipe itself. crete Pipe Company, Hattiesburg, Mississippi. 


more TYLOX data and case histories. Hatties- MILT he KENT 
burg is only typical of how big and little cities 


the world over use it to assure fast-working, 


leak-proof and long-lasting pipe joints. Always MANUFACTURING COMPANY 


write “TYLOX” Rubber Joints when preparing 
specifications . . . There are no “or equals.” KENT, OHIO 


427 West Grant St. ORchard 3-9555 


PROJECT: City of Hattiesburg, Miss., sewer 
expansion. 


CONTRACTOR: M & W Construction Co., 
Tupelo, Miss. 
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FEEDING CARBON 


* ACCURATELY? * WITHOUT FLOODING? * WITHOUT DUST? — 


ail 


Feed carbon as a slurry or j 


..+- Omega offers a complete line 
of equipment for Carbon 


and Carbon Slurries!! 


dry at any desired rate... 


economically, accurately, and 


dependably ... with an 


/ FOR FEEDING FINE DRY 
7 CARBON AT HIGH RATES 


Omega Rotolock Feeder 


Omega feeder designed for the 
specific application. Design 


features include provision 

Features positive, dust-free, non-flood- 

ing design. Omega variable speed drive 

permits adjustment over a 100 to 1 range. 

Three styles of rotors available. Cleanli- 

7 ness, automatic and proportional adapt- 

4 ability, recording, explosion-proof design, 
4 = dependability .. . are additional features. 


4 


for remote control, propor- 
tional pacing, recording 


and totalizing. 


' 
‘ 
\ 
‘ 
\ 
4 





ry 
IN SMALL PLANTS... 


/ 
/ Omega 
Loss-In-Weight Feeders 
Accuracy +1% 
set feed rate (by weight) 
Capacity . . . up to 2000 Ibs. /hr. 
Feed Range as high as 100 
to 1 if desired 
| Features . . . completely en- 
j closed housing; bag-dumping 
hopper; Rotolock for positive, 
non-flood feeding 


1 
FOR FEEDING DRY CARBON 


Omega 
Disc Feeders... 
Accuracy 
to 5% by weight 
from 20 
he 
up to 10 to 
three 


within of 





+3% 


within 
Capacity to 
1700 cu in 
Feed Range 
1 any one of 


change gears 
- 4 








Omega Dust Collectors... » 
Self-contained . . . no long ducts or pipes required 
Eliminate waste collected dust falls back into hopper 
Portable units also available 














Ask about our patented bag-splitter, our 
wash-down dissolver, and bag loading hopper. 


FOR FEEDING CARBON SLURRY... 
4 Omega Rotodip Liquid Feeder 


Accuracy ... within +1% of calibrated rate 


Capacity .. 


maximum rates up to 1800 gph 


Request recommendations. . . send 
complete details of your feeding 
requirements to . . Omega Machine 
Co., 350 Harris Ave., Providence 
1, Rhode Island. 
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Feed Range ...up to 100 to | 








@OMEGA MACHINE CO. 
B-I-F INDUSTRIES® 


Gif aaa 
FEEDERS 
CONTROLS 











CONNECT BRANCH) 
under pressure... 


VALVE CO. 


Mechanical Joint Tapping Sleeves and Valves 


One Sleeve—One Gasket 
Fits All Classes of Cast Iron Pipe 


a wr No matter whether the pipe in your system is sand 
\ cast or centrifugally cast, the lowa mechanical joint 
\\) tapping sleeve . . . with one gasket . . . will fit your 
”) pipe. The end gasket is reinforced with a strong 
helical spring molded into the gasket rubber. Always 
a tight, permanent seal on all classes of cast iron pipe. 
And, with Iowa Mechanical Joint Tapping Sleeves and Valves, installa- 
tion is easier, simpler, more economical. You save time, bother, confusion. 
Write today for complete information. 
Sleeves and Valves, 3 inches through 12 inches. 


IOWA VALVE COMPANY fy 


Oskaloosa, lowa_ A Subsidiary of James B. Clow & Sons, Inc. 
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wienshe oe HERSEY 


is on a WATER METER it assures you of the 


meter service with the lowest maintenance cost 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS 
CHICAGO — SAN FRANCISCO — LOS ANGELES 


‘ wee Ri. ; 











Takes the “work” out of water works 


Most water works valves are a lot of work in terms 
of operation and maintenance. Rockwell-Nordstrom 
lubricated plug valves save work (and money) 
because the combination of lubricant and a tapered 
plug means easy, trouble-free operation. Pressurized 
lubricant sealing assures positive shut-off with a 
smooth, easy quarter-turn. And the tapered plug 
and lubricant hydraulic jacking action mean fast, 
easy operation . . . stuck valves are eliminated. 
Lubrication of any mechanism is preventive main- 
tenance. For this reason Rockwell-Nordstrom valves 


ROCKWELL— 
Nordstrom 
VALVES 


LUBRICANT SEALED FOR 
POSITIVE SHUT-OFF 


cost far less to use and stay in service longer than 
any other valve. 

Rockwell-Nordstrom valves—and a complete line 
of valve accessories——are available in sizes and 
pressure ratings for every water or sewage and 
waste plant service. They cost no more to buy, 
often less, than ordinary valves and they’ll save 
you money everywhere you use them. Fill in the 
coupon for complete details. Rockwell Manufac- 
turing Company, Pittsburgh 8, Pa. Canadian Valve 
Licensee: Peacock Brothers Limited. 


Rockwell Manufacturing Company 
Pittsburgh 8, Pennsylvania 


Please send me Bulletin C-5200, 


Please have your sales engineer call. 
Name 
Address 


City 
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‘New CRANE A.W. W. A. Valves 
give you a wider selection 


To meet special requirements, 
Crane now makes A.W.W.A. 


valves with two additional modi- UPPER *"©O” RING 
fications. One is all-bronze inter- SEALS OUT DIRT 


nal parts. The other is a double 
“QO” ring stuffing box as an alter- 


nate means of stem sealing. f=} * ; iin 
The basic design of Crane f ' | o LOWER “O RING 
A.W.W.A. valves—with free-to- _ ph5) SEALS INTERNAL 
rotate disc assembly —has never ~ PRESSURE 
been surpassed for ease of opera- : 
tion, positive seating, and low ; 
maintenance. With or without 
the new modifications, Crane 


A.W.W.A. valves are the most 
economical for any municipality. 


NOW—CRANE A.W.W.A. Valves with 
Double "O” Ring Stuffing Box 


Prefer valves with “‘O” ring stuffing box to the 
conventional type? Order them from Crane. Two 
Buna-N “O” ring seals are used. Lower ring 
seals in the internal pressure; upper ring is an 
external dirt seal and reserve pressure seal. 
Crane A.W.W.A. non-rising stem valves with 
“OQ” ring stuffing box are available with hub, 
flanged or mechanical joint ends—in all sizes 
from 2” to 12”. 


= 


— eos | 


wt ‘—_ : w romeo 


NI-VEE” STEM 
Crane’s answer to your corrosive water 
problems—all-bronze internal parts 

SPREADERS 


Ub) 


Where required because of unusual water con- 
ditions, Crane A.W.W.A. valves with all-bronze 
internal parts—body rings, discs, upper and 
lower spreader, gland and “Ni-Vee’’* Type A 
DISCS stem—are available. With hub, flanged or 
mechanical joint ends—in all sizes from 2” to 12”. 


RTT TT 
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BODY 
SEAT RINGS For complete information about Crane 


A.W.W.A. valves, ask your Crane Represent- 
ative for Circular AD-2108, or write to address 
below. 


No. 480-'2-BD hub-end valve. ©°*Ni-Veo"’ is a registered trad Nickel Co. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING e¢ KITCHENS ¢ HEATING © AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill._—Branches and Wholesalers in All Areas 
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powered by 


White’s Superior Diesels 





on heavy fuel 





” Marathon power pliant saves $25,518 yearly! 


True to the Florida town name of “Marathon,” two dependable 
White Superior Model 80 Diesels are winning a real endurance 
contest at Florida Keys Electric Co-op Plant No. 2. Carrying 
base load in an area of tremendously increasing local demand, 
these rugged 8-cylinder 1422 HP supercharged diesels run almost 
95% of the time on No. 6 residual fuel. For starting and stop- 
ping, No. 2 fuel is used. Saving is $25,518 yearly compared to 
cost of 100% operation on No. 2 fuel. Each 1000 KW unit is 
running almost continuously at rated output. In their first full 
year, they produced 10,638,410 gross KWH at a low fuel cost 
of 4.699 mills per KWH. 


Economical operation on low cost heavy fuel results from 
Superior’s highly developed open chamber combustion system 
plus special equipment and techniques perfected by White Diesel 
engineers. Rugged, heavy duty construction and high quality 
features enable Superiors to operate with minimum maintenance 
even where mushrooming local demand calls for peak output. 

If extreme economy under “marathon” operating conditions 
interests you, call or write the nearest office listed below. Let 
White’s engineers discuss the many outstanding features of 
Superior and Atlas engines, ranging from 100 to 2150 HP, 
for power to 1500 KW. 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY Plant and General Offices: Springfield, O 


SALES AND SERVICE POINTS: Ketchikan, Alaska * San Francisco, Ter- 
minal Island, California ® Denver, Colorado * Washington, D.C. * 
Clearwater, Florida © New Orleans, Lovisiana * Boston, Mass. * Park 
Rapids, Minnesota * Webster Groves, Missouri * Callaway, Nebraska 
* New York, N.Y. * Tulsa, Okla. * Portland, Astoria, Ore. * Ft. Worth, 
Houston, Texas" Seattle, Wash.* Halifax, Nova Scotia® Vancouver, B.C. 
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THIS OPEN DOOR 


a a 


YOUR MOST 


' VITAL SERVICE 


Water is your community's life blood. Water meters are universally accepted as the 


fairest way to charge for water... and the only way to keep people from wasting 


water. 
But water meters, being fine instruments, naturally lose accuracy after years of 


wear. They start to give away revenue. They permit leaks and carelessness to creep 
back, and pumping costs go up. Eventually the water system cannot cope with the 
growing demand. 

Worse yet, lack of proper income makes people hesitant to act, and water short- 
ages may soon become critical. 

How guard against this? Pick meters that stay accurate longer. Set up a good 


testing and repair program. 
Walk into your meter repair shop. Talk to the men whose efforts guard your water 


supply. Ask them which meter gives highest sustained revenue . . . with lowest repair 
and depreciation costs. We sincerely believe the answer will be “Trident.” 


NEPTUNE METER COMPANY 
19 West 50th Street © New York 20, N. Y. 


— OO I I eg 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road « Toronto 14, Ontario 


























Branch Offices in Principal 
American and Canadian Cities. 
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METROPOLITAN Water District softening and filtration plant at La Verne, Calif., looking across filters and settling basins. 


With particular reference to its economic aspects 


HE HARDNESS of a water sup- 

ply is of special concern, not only 
to the individual domestic consumer, 
but more particularly to the commer- 
cial and industrial consumer. Hard 
water requires much soap to form a 
lather and more synthetic detergents 
to do proper cleaning. Hard water 
deposits sludges or incrustations on 
surfaces with which it comes in con- 
tact in vessels and boilers in which 
it is heated. 

The householder judges a water to 
be hard if much soap is required in 
the bath to produce a lather, and soft 
if it lathers freely. The industrialist 
generally requires a specific quality 
of water for his process, and must 
condition the water to suit his needs 
if it is not already of satisfactory 
quality. 

When is a water considered hard? 
The definition of a hard water is not 
precise. The recently published text 
book by Fair and Geyer on “Water 
Supply and Waste-Water Dispos- 
al”) uses the definition generally ac- 
cepted by water authorities. They 
say: “Waters containing less than 50 
mg/l of hardness are considered soft ; 
those containing more than 100 to 








by WILLIAM W. AULTMAN 

Mr. Aultman is Vice President of the James M. 
Montgomery firm of consulting engineers in 
Pasadena, Calif. In this article he discusses 
water softening, its economics, methods in- 
volved and current views on syndets as they 
affect the situation. 








150 mg/l, the magnitude depending 
upon the regional composition of 
available water supplies, are consid- 
ered hard.” The designation mg/I 
means milligrams per liter, which is 
practically equivalent to parts per 
million (ppm), the term previously 
used to express the mineral concen- 
tration of solutions. 

The substances responsible for 
hardness are calcium and magnesium 
ions and, to a lesser extent because of 
their normally smaller concentration, 
those of iron, manganese, strontium 
and aluminum. 


Soap vs. Synthetic Detergent 


With the advent of synthetic deter 


gents the question that is asked is: 
“Why be concerned about softening 
hard water that the synthetic 
detergents are replacing soap and the 
detergents work just as well in hard 
water as in soft?’ The answer is that 
this statement is not Also, 
the effect of water quality the 
cleansing properties of soap or syn- 
thetic detergents is not the only con- 
sideration, for water quality affects 
many other factors that are of major 
importance. 

The desirability of softening has 
been evaluated in the past primarily 
from the standpoint of obtaining a 
material saving in the cost of soap 
to the individual consumer. This fac- 
tor has been used because it was one 


now 


correct. 
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Soap Syndet 
Soft Water 
0-35 ppm 
1-2 grains 
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Medium Hard Water 
120 ppm 
7 grains 
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Fig. 1—DETERGEL!T recuiremonts for suds vs cleaning (from reference 2). 


vhich value could 
However. 


ways that 


a dollar 
be assigned. 
of the many 

osts the consumer more 

water. This will be 

of terms is desirable 

ire_a cleansing aid, soap 

ne of the oldest and 

detergents. The newer types 
ipless”’ soaps are called 

detergents or syndets. Soap is 

fatty 

by combining an alkali 

Syndets are complex chem 

ounds made from petroleum 

ils. Builders may be added 

syndets to them 


best 
svn 


or potassium salt of 


give 


ates, silicates, and phosphates “’. 


greater cleaning power and/or some 
water softening properties. 
builders are alkalies, such as carbon- 
2) 

Both soaps and syndets may be 
divided into two groups: 
mild, and (b) the “built” product. 
Mild soaps are the pure neutral soaps 
generally used for washing fine fab- 
rics and for the bath. Built soaps are 
for heavier laundry purposes. Like- 
wise, there are the mild syndets used 
fine fabrics, such as 
blouses, hose, lingerie, etc., and the 
built syndets for heavier laundry of 
sheets, towels, shirts, etc. The syn- 
dets may further be of the high 
sudsing or low-sudsing types 


for washing 





TABLE | 


Cost per Washing with Soap 


vs. Synthetic Detergent 





Conc. for 
Mar. Soil 
Removal 


» 
° 


Ratail 

P ice 
per Washings per 
Bo o-r Washing* 
$ B> $ 


Price 


0.04 ¢ 
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(a) the 


In using soap and water a blanket 
of suds indicates that sufficient soap 
is present to combine with the min- 
eral hardness of_the water, and also 
to provide cleaning power. With syn- 
dets, however, a blanket of suds may 
be produced before the amount of 
detergent added is sufficient to give 
maximum soil removal, or with cer- 
tain types of syndets it is possible 
that little or no suds are formed at 
any dosage. Maximum soil removal 
refers to the level at which additional 
detergent does not increase the clean- 
ing power appreciably. 

The changing attitude of the syn- 
det manufacturing chemists is shown 
by a statement in a recent article “ 
which states: 

“One virtue of synthetic detergents 
is that in general they give very solu 
ble calcium and magnesium salts. It 
was expected that the detergency of 
synthetic detergents would not be ad 
versely affected by hard water. How- 
ever, the shift from soap to synthetic 
detergents did not entirely eliminate 
the hard water problem 
provided only an 
solution by not forming insoluble 
hard water salts. Later it was found 
that the addition of phosphate to syn 
thetic detergents was necessary fot 
acceptable detergency in hard water.” 


Detergents 
apparent partial 


The phosphate is added as a water 
the harder the water, the 
more phosphate required. 


softener : 


The relationship between the con 
centration of soap and syndets re 
quired to provide maximum soil re 
moval has been determined by several 
independent 
with 
soap 
ploved as 
such firms 


investigators connected 
that 


S\ ndets. or 


firms manufacture both 
who are em 
consultants by 
rhe typical results found 
are shown graphically in Fig. 1 ©, 
from which it is evident that al 
though the amount of syndets re 
quired to maintain the suds blanket 
level not with an in- 
crease in hardness of the water, the 
amount of both soap and syndets 


and 
research 


does increase 


required for maximum soil removal 
increases as the hardness of the wa 
ler increases 

It is probable that the uniform ap- 
pearance of suds when using syndets 
in different hardness waters has led 
to the apparent misconception that a 
given quantity of syndets is equally 
effective for soil removal in all waters 
regardless of hardness. In some cases 
it is possible that when enough syn- 
dets are added to obtain maximum 
soil removal the amount of suds pro- 
duced may present a problem. 

Another investigator ") used zero 
hardness water and 400 mg/l hard 
ness water while testing the efficiency 





SOFTENING by pebble lime is facilitated 


of different makes of washing n 
Her report, which 
confirms the results shown in | 
states: “The 
sudsing built detergent 


generally 
‘ig. 1, 
high 
wash 


chines 
concentration of 
the 
soft 
and 0.40 percent for hard water 
These concentrations 
after preliminary testing 
concentrations.” 


in 
water was 0.14 percent for wate! 
were selected 
of several 
rhe preliminary testing was to de 
the syndets re¢ 

quired for the different hardness wa 


termine amount of 
ters to produce the same cleaning et 
under controlled 


these 


conditions 


conditions almost 


nciency 
| ndet three 
tunes the amount of syndets were re 
LOO 


for zero hardness 


quired mg/l hardness water 


than 
Based on the 


for 
water 

relationship shown 
a comparison of the cost of 
syndets when 


Fig. | 
ig. i, 


and 


in 
with 

sum 
data 


soap used 
differ hardness waters 
marized in Table |] ‘’. These 
confirm the fact that the cost of 


for washing increases as the hardness 


ent 1s 


soap 
of the water increases and also show 


that the for 
likewise the 


clearly cost of syndets 


washing increases as 
water hardness increases 

The application of these factors in 
evaluating the desirability of soften- 
ing water is discussed later under the 
heading “Economic Aspects of Wa 
ter Softening.” 

Development of various types of 
syndets for specific and general pur 
pose continues. It 1s not known what 
the the 


new and better syndets that will pro 


future may bring in way ol 


vide good cleaning properties for all 


materials and be less affected by the 


are 
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Photo courtesy Omega Machine Co 


by the belt gravimetric feeders in the South County Plant of the St. Louis County 


Weter Co. 


hardness of 


With 


how 


the water supply. 
present technical knowledge, 
ever, it appears that builders will con- 
tinue to be required as additives io 
syndets to compensate for increased 
water hardness, and that the cost of 
cleaning when using hard water will 
continue to greater than when 


sott 


be 
using water. 

More research is apparently neces 
the syndet manufacturing 
chemists to develop a product to 


sary by 
which large numbers of people are 


not allergic, before syndets will re 
place soap for toilet use to any larg 


extent 


Metheds of Water Softening 


To water, the 
forming calcium and magnesium must 
be removed or replaced by non-hard 
chemicals. The former 
is accomplished by the lime-soda ash 
process and the latter by the cation 
exchange process, which is commonly 
called the zeolite process. It is also 
possible to soften by a combination of 
lime-cation exchange, which removes 
part of the calcium and magnesium 
and replaces part with non-hardness- 
forming sodium. 


soften hardness 


ness-forming 


Because calcium and magnesium 
are the major hardness constituents 
in normal waters, only these two ele 
ments are included in this discussion. 
However, these 
removed during 
the 

elements 


when constituents 


are a sof ening re 


action other minor hardness 


forming (such as 


manga 
nese, iron, strontium and aluminum 
generally removed, also. 


Reactions that take place when 
lime is added to a hard water con 
taining both calcium and magnesium 
are: 

Ca(OH) 
2H:O 
Ca(OH). = 

2H.O 


Ca(HCOs). 4 

2CaCO 
Me(HCOs)s 4 
MeCO, + CaCO 


MeCO Ca(OH) 
Mg(OH). + CaCO 
MgCl Ca(OH) 
Me(OH) 4 CaCl 
Me(NQO,) Ca(OH) 
Mg( OH) Ca(NO;) 
MeSO, Ca(OH) > 
Me(OH) CaSQ, 


+ 


> 


Reactions involving the use of soda 
ash are 
NasCO 
NaeSO, 
NaelO > 
2NaCl 
NasCO 
2? NaNO 


CaSO 
CaCO; 4 


CaCl 
Cal 


Ca( NOs) 
CaCO. 4 


The calcium carbona‘'e (CaCO.) 
and the magnesium hydroxide 
(Mg(OH).) are relatively insoluble 
and settle out of the water when the 
hydraulic velocities are reduced 
ficiently, when the water 
through a settling basin or clarifier. 
This precipitate must be removed 
from the settling basin 


suf 


as passes 


periodically 
and disposed of to waste. Sometimes 


the volume of sludge produced pr 


sents a serious disposal problem 


Phe cation exchangers—zeolites o1 


resinous type exchangers are ol 


compl chemical composition, so for 


sunplicity ate generally represented 
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rtesy of Inf In 


ACCELATOR® softening units at North Miami, Fia., include original concrete tank (right) with peripheral launder and later 
add:tional steel tank (left) with radial launders. 


Nask, CaZ or Cak, MgZ 
HZ or H.R, depending 
hether the exchanger is in the 
magnesium, or hy 
Since 


ilcium, 
respectively 
resent cation exchangers are 


most 


nous type, the designation 
CaR is used in this dis 
municipal softening the 
xchangers are seldom 
uigh they may frequently 
industrial water treatment 
wa- 
filter 
zeolites, 


on exchangers used in 
ning resemble ordinary 
I are one of the 
are of small bead shape 


11 


the resinous type exchang- 


These remark- 


that they are capable of chang 


compounds are 


composition by the exchange 
| their bases. In 


x ( inve of 
| sodium, form as 


ited, or 
ire capable of 
calcium 


removing 
and 
coming in 


ess-forming 

trom water 
filtering through the ex 
exhaustion, this 
the ex 


Upon 
the composition of 
to the calcium or magnesium 

is CaR or MgR. The reaction 
reversible by the application 
excess amount of sodium chlo 


NaCl 


anvet 


common table salt, to 


reactions that take place dur 
cycle are 

Na-R ~ 2NaHCO, 4 aR 
wl > NasSO, 

NaCl 

2NaNO 

NaR > 

MeR 


softening 


R—> 2 

Na:‘R > 

HCO 4 
2NaHCO 
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MgR 

MgR 
MeR 

MeR 


Nas k 

NaR > 
NaR > 

NaR > 


> NatloOo 
2NaCl 
2NaNO, 4 
NaSO, 


MgeCO 

MeCl. 4+ 
Me( NOs) 

MgSO, 


The reactions that take place dur 
ing the regeneration cycle are: 
3} NaCl > Nak + CaCl 
MeR 3NaCl > NaR 

MeC!l NaCl 


CaR NaCl 


During the softening cycle there is 
no precipitate or no waste product 
formed. During the regeneration cy- 
cle the calcium chloride (CaCle), 
magnesium chloride (MgCl.o), and 
excess sodium chloride( NaCl) must 
be discharged to waste, together with 
the water required to rinse out these 
brines from the cation exchanger. 

The combination of lime and cation 
exchange softening would normally 

the contains 
bicarbonate hardness 
and noncarbonate 
hardness and where, because of the 
relative lime ash and 
salt, it 1s cheaper to remove the bi- 
carbonate hardness with lime and the 
and noncarbonate hard- 
ness with cation exchangers using 
salt for regeneration. When other 
costs are equal, lime softening is pre- 
ferable, for by this process the total 
salines in the water are actually re- 
duced, whereas by the cation ex- 
change process they may be slightly 


be used where water 
both calcium 
and magnesium 


cost of sé da 


magnesium 


increased 
Municipal vs. Home 


Water Softening 


Studies reported by 1 Larson 


of the Illinois State Water Survey 
‘®) (7) have established the relative 
cost of softening water in municipal 
treatment plants and by home-owned 
and home-serviced softeners. His 
study also shows the corresponding 
relative cost of soap to accomplish 
the same degree of softening. It is 
pointed out that municipal treatment 
seldom softens the water below a to- 
tal hardness of 85 mg/l, while both 
the home-owned and home-serviced 
units soften the water to a nominal 
hardness of zero. 

The relative costs as developed by 
Larson are shown in Table 2. Based 
on the smallest cost reported, which 
is for salt for softening 85 mg/1 hard- 
ness water in home-owned units, the 
relative costs of the other methods or 
degrees of hardness are shown as a 
ratio to this smallest cost. 

Examination of Table 2 shows that 
municipal softening is the cheapest, 
even when further softening to prac- 
tically zero hardness is done by 
household-type softeners 

The results of a survey by one of 
the soft water service companies on 
the distribution of installations of 
rental type units are reported by 
Larson and are shown in Table 3. 

The data show clearly that munici- 
pally softened water benefits those 
with low and medium incomes more 
than those with high incomes. How- 
the soft 

as well as 


ever, water service com 


panies, their customers, 
benefit from municipal softening. Not 
only is the major portion of the hard 


ness removed in the municipal plant, 
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rtesy Walker Process Equip. C 


LIME SOFTENING as well as algae and color removal are accomplished in these three Clariflow units at Orlando, Fila. 


but also any iron, manganese, turbid- 
ity, color and odors generally are re 
moved. 


Increasing Demand for 
Softened Water 


Examination of the records shows 
that the demand by the public for 
softened water has been increasing at 
a high rate since World War II, re 
gardless of the fact that the sales of 
synthetic detergents have been in- 
creasing rapidly during this same pe 
riod. If actual experience in the home 
had shown that hard water was just 
as satisfactory as soft because of the 
availability of syndets, people would 
not be spending the money to provide 


themselves with softened water by 


buying their own household softeners 


or by subscribing to a soft water 
service. 

Home-owned 
first installed about 1910. By 
there were an estimated 1% million 
home-owned units in the United 
States and Canada. 

It was about 1936 when the 


soft water unit 


softener units were 


first 
service 


in a home. With this type of service 


the company owns all the equipment 


and regenerates and maintains it, the 
customer paying for the service by a 
1950 there were 


monthly charge. By 
approximately one million such sery 


ice units in use in the United States, 


and by the start of 1956 there were 
approximately 1'% million 


use. One large soft water service dis 


1956 


was installed 


units in 


of this type in Los Angeles County 
in 1956 and the business has been in 
creasing at the rate of about 400 per 
month 

The demand for softened water is 
another of the fesults of the general 
improved standard of living of the 
\merican people. It is also the result 
of people’s actually experiencing the 
desirability of this type of 
household use, plus the 


greater 


water for 


nationwide publicity by softener and 
soft water service distributors calling 
attention to the specific benefits re 
ceived. It has been shown repeatedly 
that once a person has become accus- 
tomed to soft water, either complete- 
ly softened by the household-type 
unit, or only partially softened in a 
municipal treatment plant, he will not 
be satished to go back to using a 

\ 


hard water suppl 





TABLE 2 
Comparative Costs* of Softening Methods 


Softening Method 


Initial Hardness, mg/l 


85 250 








TABLE 3 
Distribution of Rental-Type Softening Units 





Income 
Bracket Annual 
Buying, 


$ % 


Proportion of Proportion of Total 
Spending 
Units, 


Proportion of 
Families in 
Rental-Type Bracket Receiving 

Units Installed, Soft Water Service, 


%o To 


tributor alone had over 40,000 units 
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WATER SOFTENING 


cent less grounds in soft water than 
in hard water. 


6. Sofi water for skin care pro 
vides less possibility for skin divness 
and irritation. Bathtubs do not de 
velop the severe “bathtub ring” and 

ive bubble bath preparations 
are unnecessary. Toilet bars, which 
are almost exclusively sow do not 
cause lime soap deposits on wash 
basins that must be removed by scout 
ing powder and scrubbing. Shaving 
blades last 20 percent lon 


7. \WWashing machines do ro 
op suds lock or metal corrosion \ 
syndets sometimes cause 

The foregoing percentages 
vorable results will vary wit! 
tual degree of hardness of “soft: 
of the water. The results repor « 
the foregoing listing are for water ap 
proaching zero hardness. This is the 
quality of water obtained from the 
individual household softener or from 
the rental-type home service units 


Photo co Permutit C 


AUTOMATIC hardness tester on each zeolite softener at East Aurora, N. Y. 
makes standard soap tests at required intervals and automatically starts multi- \I spall occas pa ; 
port control valves for regenerative cycle when water tests hard. Municipaily sorte ned water with a 
total hardness of 85 to 120 mg/l is 
still comparatively many times better 
than the 340 to 510 mg/l hardness 
natural water before treatment. 


Economic Aspects nating deposits of ile which re 


™ | ird heat flow 
is “hard” on the pock tard heat fl 


investigations were \n 18 percent saving on repatt It is difficult, if not impossible, to 


urdue University Ex ing, cleaning and replacing plumbing attach a dollar value to many of the 


’ and the Michigar that is caked with scale is realized 
ment of Health to deter 3. Fabrics show 25 percent less imitely there, and it is of appreciable 

iwbacks there were, 1 4. and tear in soft watel magnitude. A dollar sign can still be 
placed on the saving of soap and/or 
detergents by the use of soft water 
in the home rather than hard water. 


savings listed, but the saving is def 


in the home 
overcome ‘© +. Soft water saves 16 percent 
l averages based on wear and tear on utensils 


investigations in 5. Food cooked in soft water re \n average family of three will 


its natural color and appear- have at least three automatic washing 
saving is realized ance, and its digestive qualities. In machine loads of laundry a week, or a 
soft water by elim making tea and coffee it takes 50 per- minimum of 156 a year. For purposes 
of comparison, let it be assumed that 
the natural water hardness is 20 to 
30 grains per gallon (344 to 513 
mg/l), which is softened in a munic 
ipal treatment plant to a total hard 
ness of 5 to 7 gpg (85 to 120 mg/l) 
Referring to Table 1, under these 
two conditions the approximate cost 
of soap per washing would be $0.06 
to 0.07 tor 5- to 7-gpg hardness wa 
ter; for the same water syndet would 
cost $0.10 to $0.11. For 20- to 30 gpg 
water the corresponding costs would 
be $0.10 to $0.13 and $0.13 to $0.16, 
respectively Thus, the increased cost 
per washing due to the use of the 
harder water would be $0.04 to $0.06 
for soap and $0.03 to $0.05 for syn 
det, and the increased cost for 156 
washings (full year) would be $5.24 
to $9.36 for soap and $4.58 to $7.80 
for syndet 
Chus, it is seen that the increased 
cost of soap and/or detergents when 
using 20- to 30-gpg hardness wate: 
rather than 5- to 7-gpg hardness 


i i lant : , , 
COMPLETE softening is accomplished by zeolite units at North Omaha plan water might range from $4.68 to 


of Omaha (Nebr.) Public Power District. 
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$9.36 per family per year for laundry 
On the basis of the propor 
tor ol the ditt rent types of soap oO! 


‘s 1 


letergent used, it is estimated that 
an amount equivalent to at least 50 
vercent of the foregoing costs would 


toilet and kitches 


increased cost for 


be attributable to 
retore, the 


soap and 


use. The 
because Ol 


would bye at 


xr detergents 


the harder wa‘e1 


using 
2g 





cost of plumbing fixtures, hot wate 


heaters, plumber’s charges, and wash 
able clothing, it 
ible that the savu vs should at 


that shown fo! 


appears quite 


qual soap and/or 


expected, then, th: 
saving of at least $14.00 to 
would accrue 


water 


vailable for the family use rathet 
than 20- to 30-gpg irdness watet 

What would be the correspondit c 
cost to this tamily oft th 


ree 1! the 
water they use were softened in a 
municipal softening plant from a nat 
20 gpg (344 
(100 


ural water hardness of 


mg/l) to a hardness of 


a) £pg 


y 
mg/l) This cost is quite variable, 
dependit r on the type of hardness 
present (carbonate or non-carbo 
nate cost of chemicals, operating 


and interest and amortization 
of the capital investment. All of these 
! in different parts of 


the United States and depending on 


costs 


Costs Chargeable to 
Water Softening 


lhe cost properly chargeable to 


softening would be materially diffe 
ent for (a) a surface water requiring 
igulation and filtration in any 


softening added as a re 
, man 
well 


finement:and (b a ciear, 1ron 
odor-free 
water that normally would not be 
filtered except in conjunction with 
the softening process. In the former 
only the 
small amount of additional plant op 
and required for 

ning should be charged to the 
cost of softening. In the latter case, 


color and 


case, softening chemicals and 


eration facilities 


ull chemicals and all plant operation, 
Peaap 


including interest and amortization, 


. ‘ 
should be « arged to the cost of sot 


In the first case, the cost for sof 
tening would probably be less than 
$0.03 per 1,000 gallons. In the second 
case, the cost would probably range 


from about $0.06 to $0.10 per 1.000 


WATER SOFTENING 











































HYDRO-TREATOR® at Fiveash water plant serving Fort Lcuderdale, Fla., is 
part of 8 mgd installation giving high-rate aeration, softening, filtration and 


chlorination. 
gallons, depending on the type of Operatior 
treatment and the type and capacity naintenance 306,692 0.551 
of the softening plant. The cost of ploy« 
. : . retirement 14,632 0.026 

construction of a large treatment 

lant is 1 er milli rT ¢  fotal operating 

Z Ss °SS » oF - I . ‘ . 
plant is le per million gallons « on $1.115.608 2003 


than for the construction of 
a small-capacity plant. A cost of 
$0.06 to $0.07 per 1,000 gallons 
should be representative of all costs 
for softening in a plant of 30-mgd 
or greater capacity when reducing the 
total hardness of the water from 
about 340 mg/l to about 100 mg/I1. 

\n example of the actual annual 
cost of operation of a large softening 
and filtration plant will serve to sub 
stantiate these assumptions. The fol 
lowing costs are for the Metropolitan 
Water District of Southern California 
plant at La Verne, Calif 


capacity 


Design capacity: 200 mgd 


ype: Lime-zeolite softening and filtratior 


Total cost of plant, exclusive of right 
way: $7,662,980 
Method of financing: 50-year bonds at 4 

interest 


1955-56 operations 


otal water softened: 55,681 mg, or at 
average of 152 mgd 

Average harness reductior Fron " 
natural water hardness of 361 meg t 


141 mg, or a total 
|* 


i finished water of 
reduction of 220 mg 
(Operating Costs Per Per 
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Interest and 


mortizatior 356,712 0.641 
Reserve for 
placement 81,081 0.146 
Total cost —— 
softening $1.553.401 2.7906 
Normal softened water hardness is 125 
mg/l. Higher annual average is result of 
erating plant in the summer as much as 
7 ibove its designed capacity 


regeneration of the 
zeolite at this plant was purchased 
during this year of record at an un 
usually low price of $5.30 per ton 
delivered. If this cost of salt 
doubled, which is about the normal 

j salt elsewhere, the 


were 


such 
foregoing unit 


$0.00878 per 


price for 
would be in 
1,000 gallons 


costs 


( reased 


to a total unit cost of softening of 
SO.03668 per 1 OOO gallons 
If the family of three, which has 


been discussed, uses an annual aver 
age of 140 gpd per capita, which is 


fairly representative of an average 
for the nation as a whole, they would 
use a total of 153,300 gallons per 
vear. On the basis of the foregoing 


estimated costs of $0.03 to $0.07 per 
1,000 gallons for softening in a mu 
nicipal plant, the softening 
the water used by this family would 
be from $4.60 to $10.73 per year 


cost of 
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REACTIVATOR® construction details and clarity of treated water are shown in this 
bird's eye view of a municipal installation. 


this that under 
hardness that 


irom 


the conditions of 


water 






























sver Wate 


ning C 





have been used in the examples, and 
representative of av 


which are fairly 





erage conditions throughout the hard 
water areas of the country, the cost 
to the individual family for munici- 
pally softened water is less than one- 
half the cost to this family if the 
water is not softened. In addition, 
the family has the pleasure of this 
more desirable water, which cannot 
be evaluated in dollars and cents. Re- 
gardless of the advent and increasing 
use of the synthetic detergents, the 
| water 


necessity for and economy ot 


softening still exists 
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Jamaica Water's Little 
Green Scooters Roll Again 


The lar 


Jamaica, L.l. has a 


aica Water Supply Co. of 
summertime wa 


ter distribution problem, necessitating 


wn sprinkling restrictions. Sprin 
klers and hoses may be used only 
from 12 noon to 3 PM and from 9 to 
1! PM by the compat v's 110,000 
customers. However, every custome 
in sprinkle any or every day during 
the se ott pe ik hours 

D). J. Hennessy, company presi 
dent, explained that there is no water 
shortage, the restriction only being 
necessary to maintain good pressures 
ind safe reserves for fire-fighting 
emerge es 

IWS consumers use about 42 mil 

n gallons of water a day during 
the winter months. Peak demand last 


lawn sprin 
] 


90 million gallons a day, 


much of it tor 
kling was 
almost a 100 increase 
IWS has enlarged its plant sub 
mostly to 


\bout 


company’s 73 wells are 


stantially in recent years, 


meet these seasonal demands 
half of the 


used only during the summer months 
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Capacity has been increased 60% 
since 1953, at a cost of approximate- 
ly $7,000,000. An additional $3,200,- 
000. of new construction is underway 


1958 


and 
\s in past years, JWS will have a 
crew of customer service representa- 


lor 195, 


tives patrolling its area to call atten 
tion to the sprinkling regulations. 
They will ask consumers to turn off 
any sprinklers seen in operation dur- 
ing the “off’’ hours. These men ride 
little green scooters marked “JWS 

and, like all the 


water company's employees, are uni 


Customer Service” 





formed and carry proper identifica- 
tion 
WARNING! 
In our May 1957 issue we pub 
lished a nomograph for determining 
‘FLOW in Rectangular Channels”, 


x for determining channel design to 
accommodate anticipated flows 

We issue this warning to our read 
ers that the nomograph has been 
found erroneous and should be de 
troyed. A corrected nomograph will 
be published as soon as the contribu 
tor, L. E. Livingston, Jr., of Dallas 
lexas, supplies the corrected edition 











Phila. Section A.S.C.E. 
Has a Sanitary Eng. Div. 


A Division of Hydraulics and San- 
itary Engineering has been formed 
by the Philadelphia Section of the 
Am. Soc. of Civil Engineers. 

At the organizational meeting a 
temporary Executive and Program 
Committee consisting of Walter A. 
Lyon, Chairman; Romeo Falciani, 
Vice-Chairman ; and William T. Sav- 
age, Secretary, was elected. 

The new Hydraulics & San. Eng. 
Division will meet on the 3rd Thurs- 
days in the months of September, 
November, January, March and May 
at the Engineers Club, 1317 Spruce 
Street, Philadelphia, Pa. In addition 
to the regular meetings, field trips 
are planned. 

So far some 8&4 engineers have 
indicated an interest in participating 
in the activities of the Division. 

It is hoped that the Division will 
serve as a focus for professional in- 
terest for Hydraulic and Sanitary 
Engineers in the Delaware Valley 
area. 























Third Installment 


AWWA Annual Convention Report 


On Purification, Management and Distribution Divisions 


HE PREVIOUS ISSUE of Wea- 


ter & Sewage Works carried a re- 
port on the technical sessions of the 
Water Resources Division, the Water 
Works Practice Committee, and the 
General Sessions, as well as a report 
of the new officers of the Divisions 
and of the WSWMaA. This install- 
ment will conclude the report and will 
the technical the 


cover sessions of 











Purification, 
tribution Divisions. 


management an 


Purification Division 


The Purification Division — held 
three sessions, one of which was de 


voted largely to committee reports 


Coagulation 


“THe Laporatory JAR TEST” as 
the best and 
most economical dosage of coagula- 
tion chemicals, and coagulation aids 
in water treatment was discussed 
in a paper by A. P. Black, A. M. Bus- 
well, F. A. Eidsness and A. L. Black 
all of the University of Florida 
Dr. Black, who presented the 
paper, reported that a survey made 
to determine the preferred equipment, 
materials and method of operating 
the laboratory jar test had revealed 
nothing really new. All use the same 
type of multiple stirring device, sub 
ject. to variable speed control. 
Historically, the first adoption of 
the multiple jar test, as 
today, was that of Langelier, of the 
of California, made in connec 


a means Ot arriving at 


we know it 


Univ 
tion with studies of the coagulation 
of Sacramento River water, and de- 


sign of the treatment plant for Sacra 
1918 under the di 
rection of Prof. Chas. Gilman Hyde. 
on these studies, the Sacra 
mento plant was designed with floc 
culation tanks having a_ cylindrical 
(jar) shape and equipped with vari 
able stirring paddles on a 
vertical center shaft 

It is believed that 


mento, Calif., in 


Based 


S] eed 


Bavlis, at Balti 


; 
, 


ct. Kersiake . 1A. 


Chemical Feeding and Coagulation 


more, in 1920 was the next to utilize 
the laboratory jar test in coagulation 
control. Thereafter followed a variety 
of studies employing the mechanical 
mixing in jar tests. Geo. E. Wilcomh, 
in 1932; reported a preference for the 
churn-and-dasher 
flocculation, the 
erated from a line of 
a horizonal shaft driven at 


1X and 
Op 


arms on 


type ot 
dashers being 
rocket 
variable 
speeds. 

In summary, the authors find but 
little standardization in the laboratory 
jar test, and question the desirability 
of standardization until much more 
knowledge is had of the 
mechanism, of chemical coagulation, 
and floc formation. The pattern most 
widely followed is that of simulating 


basic 


plant conditions in the laboratory jar 
testing procedures. If standardization 
is to be effected, the f Hlowing should 
be established (1) Sample 
(2) Size and shape of 
(3) Peripheral speed and duration of 
initial rapid nux: (4) The for 
the 5) Selection 


of suitable determining 


size : 
containers : 


Sallie 


slow mix period: ( 


criteria for 
the optimum chemical dosages 

Standardization may be desirable 
for research work or comparing re 


sults obtained on a variety of waters, 


but as of today, the laboratory jar 
test by all odds is (and has been) the 
water works man’s most valuable tool 
in determining the overall best dosage 
of chemicals for a given water and 
given plant conditions. 

This paper by Dr. Black and his 
associates comprises a splendid ref 
erence document on the history of 
modern water coagulation and floccu- 


lation up to the look 


nto the future 


present, and a 


Coagulant Aids 


“COAGULANT Alps’ were discussed 
by J. M. Cohen, of the Taft Sanitary 
Kngineering Center, U. S. Public 
Health Service, Cincinnati, Ohio 

Mr. Cohen cited the 
thetic polvelectrolytes, as 


use of 
coagulant 
the 
raft Engineering Center where coag 
ulation with 20 ppm of filter alum 
was interior to 8 ppm when certain 
polyelectrolytes were used in dosages 
of 0.5 ppm only. On the other hand, a 
dosage of 2 ppm prevented floc for 
mation. Concerning the toxicity ques 
Mr. Cohen stated that none of 
the synthetic polyeletrolytes has been 


svn 


aids, and reported on studies at 


tion, 


completely cleared for use in public 
water supply and further studies of 
this feature were to be made through 
an AWWA He stated 


that those produced from starch or 


Task Force 
bases were not toxic 

reported that he had 
ppm of 


cellulosic 
\ member 


used 0.5 a synthetic poly 


electrolyte together with activated 


silica to good advantage in up-flow 
was an in- 


clarifiers. However, this 
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\udience objections 


icity and costs as 
use of polyelectrolytes 
ohet reported that as 
ypm aosage otten im 
and flo« 


ition tormation 


| hammond 
gulant aids 
been 


Radio-Active 
Culture Media 


rapid ethod 
the coliform index of 
the u ot 
re media, and special 
V. Levin, \ 

W. ( 
Levin, of 
Washington, |). ¢ 
hod radio-active lactos« 
ii ke ne 
the short 
O. produced is radio 
through a pad 
Hydroxide wher« 
The pad is re 
ied rapidly, and tested 
Thereby 


ery 


through 


He SS, Was cle 


Resources 


vy ( omn 1S 


incubation 
lrawn 


hsorhed 


1 


tl e results 


1 hour 


*s time from in 


mpletion. Details of the 


! 
1K ket size cells are too 


in this he 


¢ ost sensitive 


space 
ly 


Remote Chemical Feed Control 


REMOTE ( 
on 
V ice Pres 
ra Machine 


proved to be an 


LND 
ERS by 
and 


m lantern slides 
appl 


remot 


ications of 
control 

th great depet 

He cited the 
ote control with the 
1 


ind variable speed 


the automati 
tor imterniuttent 
or small plants the 
is preferred to the 
| its 

importance of 


the 


Was @Cx 


alves on water! 


dry feeders 
ressed. Displacement 
for Tea 


but not 


satistactory 
flow, 
is wide 
concluded the 
iutomatic chemical feed 


water 
w range 


with 


and hecom 
The 
control by 


and recording 


the in reas¢ 
practice most re 
is chlorine 


tration, 


ine in the treated wa 
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Tastes and Odors 
from Organics 


ANIC COMPONENTS CAUSING 
TASTES AND Opors IN WarTER” by 
F. M. Middleton, Robert A. Taft 
Sanitary Engineering Center, Cincin 
nati, Ohio, was an illustrated descrip 
tion of the method of extracting taste 
and odor producing substances from 
water by filtration, of a large volume 
of water through activated carbon. 
Che carbon is dried, and alcohol used 
to extract oils, detergents, etc. The 
alcohol is distilled off leaving the for 
eign matter in concentrated form. It 
was his thought that almost any filtra 
tion plant could make the concentra 
tion 

The following quantities of the sev 
eral compounds could be detected by 


“ORG 


test. 


aste or odor in drinking water 


Material Parts/Billion 


250 to 4000 
to 100 
to 50 


100 


Phenolics 
Chlor-phenols l 
Refinery Hydrocarbons S 
Petrochemical Wastes 15 to 


Liquid Alum 

With respect to the “HANDLING 01 
Liguip Atum.” J. E. Kerslake, Supt 
of Filtration, Milwaukee, Wis., stated 
that in converting from dry to liquid 
alum a saving of $3.60 per ton was 
realized \ further 
ton 


saving of $2.08 


pet also made by 


| was 


avoiding 
the handling costs necessitated by the 
alum. This total 
$5.08 per ton will repay the total cost 
) Mil 


of the changeover within 2 
waukee still maintains the dry feeding 


use of dry saving ol 


years 


equipment on a stand-by basis 

It was pointed out, however, that 
in order to effect these the 
plant should not be more than 8 hours 


the 


Savings, 


shipping time away from liquid 


alum manufacturer's plant 
N. ] 


\ Dresser & 


Engineers, 


>»! 


Jackson, of Camp 


McKee, Consulting Bos 
ton, Mass 


showing various 
liquid 


pre sented a series of slides 
installations using 
Chief Water Chem 
ngr., South District Filtration Plant, 
Chicago, IIl., handling 
liquid alum at South Dis 
trict Filtration report in 
cluded ind 
graphs, and covered experiences with 
lead-lined concrete tanks for 


Oscar Gullans, 


reported ot 
Chicago’s 
Plant. The 
graphic sketches photo 
storage. 
stainless steel and plastic pining and 
the difficulties 
and thev solved 
dilution to prevent crys 
in feed 
lines to avoid valve cloggine, coatings 
in pin 
ZTOWTNS nm 
othe problems 

D. Lurie. American Cvanamid Co 


New York, N. Y.. presented a brief 


valves, et Some of 


encountered, how 
the n 
tallization, 


were 


increased velocity 


lines, foaming, filamentous 


feeding equipment, and 


discussion of American Cyanamid’s 
development of liquid alum and enum- 
erated several of the advantages of- 
tered by converting to the use of liquid 
alum. 

R. W. Ockershausen, General Div., 
Allied Chemical & Dye Corp., Edge- 
wood, N. J. showed slides locating the 
40 different liquid alum plants in the 
United States. He then gave a general 
discussion emphasizing the facts that 
liquid alum can be purchased profit- 
ably only when the shipping distance 
not exceed 100 miles. This is 
due to increased shipping costs for 
distances over 100 miles and included 
in these costs is the shipping of 1 
pound of water for each pound of 
AlsOx. He also gave a brief discourse 
on the types of covered valves needed 
for handling liquid alum. 

Leo Louis, Mer Hobart 
Water Corp., Gary, Ind., gave a brief 
discourse on the use of liquid alum by 
the Gary filtration plant 

Using slides to illustrate his report, 
Mr. Louis the Gary- 
Hobart plant has liquid alum de- 
livered by truck, how the alum is 
handled, after leaving the truck, and 
on through the plant to point of ap 
plication. 


does 


(ary 


showed how 


Sludge Carbonation 

I, A. Ejidsness, 
& <Assoc., Inc., Gainesville, Fla., in 
his discussion on the CARBONATION 
OF WATER-SOFTENING SLUDGE stated 
that sludge volume increases accord- 


Vice P Black 


res., 


ing to the magnesium content. The 
magnesium content of the sludge is 
reduced to the soluble carbonate for 
calcining by saturating the sludge 
with CO.. Mr. Eidsness also brought 
out that the saturation of sludge by 
(¢ do does not apprec iably reduce the 
original carbonate content. He 
gave a brief report on the laboratory 
and pilot plant tests held at the Uni- 
versity of Fla., and the full scale plant 
operation at Dayton, Ohio 

F. G. Nelson, Dorr-Oliver, Inc.., 
Stamford, Conn., reported on ex 
periments in carbonation of water- 
softening sludge made at Dayton, 
Ohio and Lansing, Mich. He brought 
out that stirring during carbonation. 
1 factor not mentioned by 
was desirable. being increasingly im- 


also 


Eidsness. 


portant as the percentage of solids in 
the slurry increased 
tion of high auality from re- 
calcined softenine sludge, it is 
essary to remove inert material 
can be done successfullv with the cen 
trifugal cone or possibly with the 
proper size fine screen 


In the produc 
lime 
nec- 


This 


Fluoride Anplications 
(A Panel Discussion) 
The discussion on “ExprertENcrSs 
IN APPLYING FLUORIDES” was mod- 





erated by John R. Baylis, Engineer of 
Water Purification, Dept. Water & 
Sewers, Chicago, Lil. In his opening 
remark, Mr. Baylis discussed the use 
of tluorides at Chicago, the methods 
and equipment used and some of the 
precautionary testing methods 

J. C. Smith, Chief, Water Supply 
Div., Dept. of San. Eng., Washing- 
ton, D. C., discussed the application 
methods, test methods, frequency of 
checks and check points used in the 
application of sodium silicofluoride to 
the Washington, D. C. water supply. 
He also stated that tests were made 
in various parts of the distribution 
svstem 

lhe health of employees handling 
fluorides was the subject discussed 
by |. W. Krasaukas, Chief, Plant 
(perations Branch, Water Supply 
Div., Dept. of San. Eng., Washing 
ton, D. C. Studies were made in co 
operation with the U. S. Public 


] 


J. R. Bay 


Health Service 

Che U. S. PHS tests used five sub 
jects in different age groups. Com- 
plete medical histories were coinpiled 
on these individuals and records kept 
of annual check-ups. The check-ups 
included X-rays of the lumbar region, 
where fluorides show up first. The 
finding showed the individuals, under 
test, to be in normal health for their 
age group and there existed no factor 
indicative of fluoride exposure 

H. C. Medbery, Engr., Division & 
Water Production, Water Dept., San 
Francisco, Calif., in discussing the 
matter, stated that all fluoridation in 
stallations in San Francisco are fully 
1utomatic. Some trouble is being ex 
perienced in applying sodium silico 
fluoride due to the inconsistent size of 
the material from different manu 
facturers. The manufacturers cannot 
seem to adhere rigidly to the specifica- 
tions in regard to granular sizes. In 
discussing costs, Mr. Medbery said 
that at the start of fluoridation. the 
cost was $1.45 million gallons, 
but has since been reduced about 10 


per 


percent 
Sheboygan, 
was discussed by J. C. Zufelt, 
Water Commr., 
Mr. Zufelt stated 


lluoride feeding at 
Wis.. 
Supt., Board of 


Sheboygan, Wis 
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that in the feeding of sodium fluoride, 
some caking was experienced. In re 
gard to employees’ health, no ad- 


verse effect has been observed to 
date 

Concerning the accuracy of feed 
machines, Mr. Zufelt stated that in 
the 133 months of operation, the 
monthly average of daily feeds has 
only deviated more than 0.03 ppm 
during 3 of the 133 months. Also 
during the 133 months, 7,000 sam- 
ples were tested and only 75 inci- 
dents of deviations of 0.1 ppm or 
more, plus or minus were found. Of 
the deviations, the maximum was 
1.50 ppm; the minimum of 0.12, oc- 
curred when no fluoride was ted. 

\. A. Bailey, Gen. Supt., Water 
Treatment, Montebello Plant, Balti- 
more, Md., discussed some of the 
problems experienced in feeding 
fluosilicic acid into the system, and 


stated that plunger pumps were 
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of any nature as a result of the acci- 
dent. 

A. P. Black, Prof. of 
Chemistry, Univ. of Florida, Gaines- 
ville, Fla., reported that the results of 
tests and a recent questionnaire on 
fluorides indicated that the first thing 
that was prevent 
fluoride stabilize the dis- 
tribution system. After the system is 
stabilized, fluoride ions are not lost 
in the system. Minute, nonmeasure 
able quantities of the ions are ab- 
sorbed by tubercles, iron oxides, but 
even when subjected to a high flow 
rate, this will not measureably in- 
crease the concentration of fluoride 
in the flowing water. 

B. C. Nesin, Director of Labs., 
Mt. Prospect Lab., Brooklyn, N. Y 
stated that fluorides should definitely 
not be added to any water system due 
to the fact that the fluoride content 
in the water system could not be kept 


Research 


needed to loss of 


10Ons is to 














Fluoridation 


J. C. Zufelt 


abandoned when it was found that the 
oil needed in the pump packing and 
the fluorosilic acid caused the forma- 
tion of a gummy substance that inter- 
fered with the pump operation. Also, 
Mr. Bailey said that hydrofluoride 
present in some of the fluosilicic 
supplied by different manu- 
facturers, attacks the glass in the 
rotometers. Check tests indicate that 
no fluorides are stored in the distri- 
bution system, and there is no indi- 
cation that employees are affected in 


acids 


any way. 

E. L. Bean, Chief, Treatment Sec- 
tion, Water Dept., Philadelphia, Pa., 
in reporting on the feeding of “fluo- 
silicic acid” in the system stated that 
the manufacturer sets the strength of 
the acid supplied, then it is the manu- 
facturer’s responsibility to maintain 
these specifications constant. 

In relating an instance of employee 
contact with the fluosilicic acid, he 
told of how one employee received a 
splash of full strength acid directly 
The employee’s eyes 
were washed out immediately with 
water, and he was then sent to the 
hospital where on the following day 
his eyes were washed out with water 
again. The employee has shown no 
deterioration in eyesight or ill effects 


into his eyes 














H. C. Medbury B. C. Nesin 


constant. He cited several tests in 
various localities that had been made 
to support this inconsistency. How- 
ever, he refused to identify the locali 
times when tests were 


ties or these 


made. 


Purification Division 
(Committee Reports) 
One session consisted of Purification 


Division Committee Progress Re 


ports.* 


Chromium and Cadmium 

m on Research In- 
structor, Kedzie Chemistry Lab, 
Michigan State University, East 
Lansing, Mich. presented a report on 
the StupiES OF CHROMIUM AND 
CADMIUM SOLUBILITY AND Toxicity. 
No toxicity to chromium has been 
evidenced by 25 part per million dos- 
ages on rats, however, 
centration in tissues has been noticed. 
Evidence has also been shown that 
cadmium also locates in animal body 
Cadmium ’ 
pathological change in 


Mackenzie, 


some con 


evidences no 
rats after 
one year’s dosage at 10 part per mil 
lion. There is indication that 


tissues. 


cad- 


*Reported by V. W. Langworthy, Chief 
Applications Engineer, Omega Machine 
Co., Div. of B-I-F Industries, Inc. Provi 
dence, R. I. 
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mium accumulates in the kidneys and 


liver when quantities as low as 0.5 


cadmium 
indications 


parts per million of are in 


ire sted here are some 


that cadmium may influence certain 


tem 
Studies to d ite 


itt 


eT me 


indicate that he Xa 


valent chromiur probably is more 
toxic than 


the two 10n ire 


chromium when 
fed at the 


chromium 


trivalent 
Same 
ap 


bsorbed to a greater ex 


concel since 


ngestion of hexavalent 
Studies will be continued, 
-radiographic techniques 
tissue sections 


to 


ition ot 
cadmium 


r xposed 


\. P. Black, Research 
Chemistry, [ 

‘ ille Fla.. 

. WATER ( 


yeal 


niversity ol 
at reported on 


OAGULATION 
program, now 
year;rs, has been 
year, and Dr. Black 
dealing with 
finely di 


susp Tl- 


at they are 


solutions and 
particles in 
this 
means ol 
attempt to 
size and magni 

Phe 
] 


1 follow-up and 


work on subject 


ined by 
Im an 


charge pro 


action ot 


regard to color 
well 


ettort 


aS a 
to 
activity 


compared 


al as 
sols mm an 
which their 
1 


al d 


\ rim \\ illace & liernan, 
[I me ellevill ms Se 


MAN‘ 


reported on 
ANESE D1 Pip! 
Manganese prevalence Is gen 
the United States, 

mmittee has completed a 

iew which is being kept 

he 


ow the economic signi 


IN 


POSITION 


water works protes 


anganese problems and 
minimum tolerance in water 


shou d he 


Basic research has 
to study the 
inganese in public wate 


been recommended 
sources Of mn 
comparison of current re 
ethods and other corrective 
measures. Reservoir studies should 


water requirements with re 


supplies 


' 
movai n 


include 
spect to manganese of special indus 
tries. Work should be 


ettort to improve on existing manga 


done in an 


nese testing procedures 


Liquid Chlorine Specifications 
H. A 


Faber, Research Co-ordi 
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20 to 30 percent ABS, 
Oitice of Engineering 

Division ot Sanitary En- 
gineering Services, Department of 
llealth, Education and Welfare, 
Washington 25, D. ¢ reported on 
SPECIFICATIONS FOR Liguip CHolo 
lhe lo! the ._prep 
aration of specifications has 


some phos- 
nator, Ke- 


sources, 


RINI { ommiuttee 
these 
been in existence three years and one 
conclusion reached is that analytical 
specs tor liquid chlorine are difficult 
because of the nature of liquid chlo- 
rine and limitations of treat- 
ment plants for carrying out testing 
procedures. Tentative specifications 
have been submitted (April, 1957). 
here is general disagreement among 
the chlorine producers as to method 
of choice for analyzing chlorine. The 
specifications as submitted are con- 
tained in five (1) scope ; 
(2) definition of liquid chlorine; (3) 

(4) impurities in 
liquid chlorine, further basic research 
methods 


water 


sections : 


requirements ; 


is needed in this area; (5) 


ot sampling, mspection and testing 


Purification Chemicals 


J. I. Kerslake, Superintendent of 
liltration, Water Purification Plant, 
Milwaukee 11, Wis., reported on 
SPECIFICATIONS AND FOR 
WATER PURIFICATION ( ALS 
\ total of twenty (20 
and tests have been prepared, six 
(16) have been published, the 
referee has reviewed three (3) and ts 
Mr. Kerslake 
specilications 
only by 
modify 


lESTS 
HEMI« 
specification 


teen 


now studying one (1) 
reported that AWWA 
should used a guide 
water should 


be 
works 
depending 


as 
who 
local circum- 


Hem, on 


stances 


Fluorides 

Chiet \W ater 
(Chemical South District 
Filtration Plant, Chicago, Illinois, re- 
ported SPECIFICATIONS FOR 
FLuoripes. There have few 
problems with specifications for the 


Gullans, 
Engineer, 


()scat 


On 
been 


three fluoride chemicals, sodium fluo 
ride, sodium silicofluride and fluosili- 
acid. There have been some discus- 
sions ove! coloring compounds to be 
used with blue dye as approved by 
the U. S. Food and Drug Admuini- 
stration selected. There has 
been revision of the on 1m- 
purities to consider all heavy metals 
which may be present, such as lead. 
Limitations have been placed on im- 
purities as regards screen size due to 
with fine a 
difficulties arise- 


ch 


finally 
section 


caking and arching too 
product and feeding 
ing from a pr xluct too coarse. Fluosi 
licic acid has given some difficulty, 
particularly from specifications call- 


ing for specific gravity which has 
proved unreliable due to the presence 
of impurities. Each manufacturer 
should provide a specific table for 
his product. 


Backflow Preventers 

A. T. Dempster, Director, Bureau 
of Sanitary Engineering, Detroit De- 
partment of Health, Detroit, Mich, 
reported on BACKFLOW PREVENTERS. 
The work of this committee has been 
carried on jointly with the Confer- 
ence of State Sanitary Engineers and 
the group has studied for four years 
devices based on the reduced pres- 
sure principle. There is a detinite 
need for a permanent committee to 
study backflow preventers, because 
non-uniformity exists in registration 
and controls over use, testing and 
maintenance of these devices. The 
presently approved device is found 
to be acceptable in design and it has 
been subjected to flow and head loss 
tests. The group believes that head- 
loss can and should be reduced. All 
failures and reports on breakdowns 
should be investigated, however, no 
failures have been reported to date. 


Standard Methods 

M. J. Taras, Senior Sanitary 
Chemist, Springwells Filtration 
Plant, Detroit Department of Water 
Supply, Dearborn, Mich, reported on 
UNIFORMITY METHODS Wa- 
rER EXAMINATION. A survey ques- 
tionnaire covering water analysis was 
sent to 150 laboratories in the U.S.; 
eighty (80) were returned. The re- 
plies were helpful to the Committee 
now planning tor the eleventh edition 
of Standard Methods. The eleventh 
edition will also revise some sections 
contained in the tenth edition in an 
attempt to eliminate gross imperfec- 
tions. Two methods to be used in the 
determination for methane in water 
will be published in the near future. 
It was emphasized that volunteers in 
well-equipped laboratories are needed 
to assist in the testing and improving 
of existing methods. This program 
consists of distribution of unknowns 
to test existing and methods 
being investigated. 


OF OF 


new 


Syndets 

P. D. Haney, Black & Veatch, 
Consulting Engineers, Kansas City, 
Missouri, reported on EFFECTS OF 
SYNTHETIC DETERGENTS ON WATER 
Suppties. The most used syndets to- 
day are sodium salts of sulfation of 
Dodecyl Benzine, commonly referred 
to as Alkyl Aryl Sulfonate, also called 
ABS. Their products may contain 

















phate, sodium silicate and sodium 
sulfate. Some non-ionic detergents 
are coming into use, but an ionic type 
predominates. The Committee has 
evaluated a British report from the 
Metropolitan Water Board. This re 
port includes studies of the persis 
tence of surface active agents through 
the water treatment process. 

Coagulants remove approximately 
10 percent, activated carbon is good 
at high dosages (100 parts per mil- 
lion), chlorine normally has no effect 
on syndets, 0.8 parts per million 
syndet in water, causes foaming in 
laboratory tests and no short term 
health effects have been noted, how- 
ever, there is a possibility that long 
term effects may be recorded. 

Work at M. I. T. reveals that some 
syndets respond to biological attack, 
some do not, depending on the chemi 
cal structure. Frothing has given 


some difficulty in sewage treatment 








plants, rivers and streams and in 
some water treatment plants. Some 
interference with coagulation has 
been reported and assistance has been 
obtained from the association of soap 
and glycerine producers in studying 
the complicated problem. 

Harry Kramer, Environmental 
Health Center, Cincinnati, Ohio, re 
ported on ANALYTICAL METHODS 
FOR DETERGENTS, substituting for J 
C. Vaughn. The report discussed two 
methods for determining syndets in 
water; Diggins (Chicago Modifica 
tion) and the method of Longwell 
and Manisse. Analytical methods are 
more difficult and complex than the 
normal inorganic analytical methods 
used in water analysis. New tools and 
techniques are required. A fair de- 
gree of consistency was experienced 
from a distribution of Lake Michigan 
unknowns distributed during the past 


year. 


Water Conditioning "Gadgets" 

Rolf Eliassen, Professor of Sani 
tary Engineering, Massachusetts In- 
stitute of Technology, Cambridge, 
Mass., reported on WatTeR CONDI- 
TIONING AND PREVENTION OF Cor- 
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ROSION. The Committee has again 
evaluated the commercial “gadgets” 
being distributed for controlling wa- 
ter quality. The Committee recom- 
mends that the Purification Division 
make a report covering the fallacies 
of these devices. Studies performed at 
M. I. T. have not substantiated 
claims of distributors of the device 
that the “behavior” of the water is 
affected by devices of the Evis and 
Packard types. Studies showed that 
the hardness, PH or soap consump- 
tion ability of the water was un- 
changed as a result of exposure to 
this process. 

Those in attendance at the session 
engaged in a spirited discussion over 
what the Purification Division should 
do with the information submitted by 
Dr. Eliassen. Two resolutions were 
passed, one, to publish Dr. Eliassen’s 
paper, and the other to encourage 
AWWA to study ways and means of 











Management Division 


B. S 


informing the public about the true 
facts surrounding devices of this 
type. 


Management Division 
(Committee Reports) 
The first one of two Water Works 
Management Division sessions con 
sisted of committee progress reports 


Radio Communications 


M. B. Cunningham, Dir. Public 
Works, Oklahoma City, Okla., in his 
report on Rapio AND MosiLte Com- 
MUNICATION FACILITIES stated that 
an increase was expected in the use 
of radio for remote water level re- 
corders and other types of reporting 
equipment. The question was raised 
about proposed changes in “Conel- 
rad’ procedures, and it was brought 
out that many suggestions have been 
made, but no definite changes are 
contemplated at presen’ 


Fire Water 

In reporting on Water Use IN 
FIRE PREVENTION AND PROTECTION, 
\. A. Ulrich, Mgr. Massillon Dist., 
Ohio Water Service Co., Massillon, 
Ohio, presented a comparison of the 
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new 1956 rating schedule with the 
old 1942 schedule. Some of the points 
covered in the new rating schedule 
are: More detailed requirements for 
plans and records; the qualifications 
of an assistant manager and assistant 
chief engineer were added; the 
emergency section is expanded to 
include radio; power valve operators 
and required where valves are larger 
than 16 in. ; overload on filters should 
be increased from 25 to 50 percent; 
and other changes including valves on 
every hydrant branch. 

In the matter of rating pipe, it was 
brought out that in Philadelphia, Pa., 
pipe has been found to tuberculate at 
the following rate: After 100 vears a 
6 inch main is considered a 4 inch 
main and charged for at the 4 inch 
rate. 


Personnel Compensation 
In regard to COMPENSATION Of 












WatTteR WorKs PERSONNEL, G. H 
Dyer, Mgr., Missouri Water Co., 
Independence, Mo., stated that the 
conunittee had just been reactivated, 
and held its first meeting the day 
before 

In discussing the plans of the com 
mittee, Dyer stated that they will 
collect and analyze information on 
personnel compensation and establish 
proper levels for such ratings. 


Pension and Retirement 


J. G. Copley, Gen. Mgr., Elmira 
Water Board, Elmira, N. Y., re 
ported that the committee on PEN 
SION AND RETIREMENT PLANS had 
just been reactivated and had held 
their first meeting that morning. 

The committee plans to bring up 
to-date the old report that was pub 
lished in the October 1950 issue of 
the Journal. One of the problems in 
assembling the information is that 
some states have passed enabling acts 
placing the personnel under social 
security and other states have not. 


Job Classifications 


In the report on Jop CLAssirica- 
riONS, presented by R. S. Millar, 


































Water Commrs., 
, It Was stated that there 
job titles in many 
a number of 


Many 
Cases, 
titles apply to the same 

time, almost all of 
s have completed 
studies. It was 


| 
ge utilities mav have 


classifications, whereas 


s there 1s only one 


Water Use 
Hl. Ie. Hudson, Ji 
vl Wetroit, 
Water Use 
ot the 
irticle 
vorted that 
residential 
due to the 


yril cle rs, 


Hazen & Sawver, 
Mich., in re 

presented a 
1954 


on water use studies 


Fortune 


substantial in 
water use are 
increased use 


dish 


washers, 











il use ot water 1s ex 
ible within the next few 
that the 
used by in 


total 


1s expected 
practices 
tend to limit the 
ncrease 
ittee also plans to ana 
in North America by 
¢ lo do this, the 
need reports on peak 
residential sections; 
e to be eliminated. It 
ted that lawn sprinkling 
loads in resi 


1 ditioning 
r xceed tire den ands 


svstem 


General Session 
iter Works 


rene | SESSION consisted ol 


] ] 


papers nda caiscussion 


Management 


panel 


Personnel Recruiting 

PROBLI PER 

was presented 
Public Util 


St. Paul, 


paper, MS IN 
RECRUITING 

Commi 

lic Utilities, 
sen stated that the three 
for the lack of young 
in the works field 
1) Inadequate compensation, 


isons 


water 
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(2) lack of job training and (3) 
antiquated ideas. He felt that the 
\W WA should become an extremely 
vocal group and crusade for higher 
wages for themselves and their em 
ployees 

the following 
were made by Mr 
the need for manufacturers to sponsot 
department prob 


Raise the salary 


recommendations 


Rosen: (1) Stress 


wate! 
| 


1s, (2) 


pe rsonnel] 
structures, 
Ikncourage young people, (4) 
\ppreciate old publicly, 
and 7 portant now 


(3) 
employees 
ost im (9) act 


1957 Bond Market 


G. |. McKelvey, Tucker, Anthony 
Co., New York, N. Y., in his papet 
on THe 1957 .Bonp Market stated 
that the water supply industry will 
$500,090,000 a vear 


need to borrow 


for the next few vears to meet the 


needs of a growing population. This 
will apply mainly to municipal plants 














ee 
Distribution Division 


1957, there 


issues 


In the first 4 months of 
was $200.600.000 in 
floated 

Mr 
utilities to 
then 
cover the principal 
charges. This obtains 
for the bonds and a 
rate. The public must 
take the services of public water sup 
ply utilities for granted 


bond 
urged the water 
the 
water rates to 
and interest 
a better rating 
better 
learn 


McKelvey 
borrow necessary 


money, raise 


interest 


not to 


Wisconsin's Tax Policy 


WuIscoNsiIn’s Poticy IN MUNICcCI- 
pat Uritity TAXATION, was the title 
a paper presented by A. P. Kut 


Mer... Water Utilitv, Waukesha, 


papel consisted of a discussion 
of the surveys, tests, meetings, actions 
taken, etc., necessary to formulate the 
laws that eventually were passed re 
garding municipality utility taxation 
in Wisconsin. The outcome was the 
establishment of a tax 
formula for the turning over of funds 
to the 


uniiorm 
city 


Water Utility Earnings 
The panel discussion on WATER 


moderated 
Burdick 


Chicago, 


EARNINGS 
Howson, 
Cons. 


was 
\lvord, 


knegrs., 


UTImLiry 
by L. R. 
& Howson, 
Il. 

C. R. Erickson, Mechanical Engr., 
Board of Water & Light, Lansing, 
Mich., in his discussion presented the 
results of a study made of 123 water 
supply systems that showed the total 
investment dollar of revenue 
charged for the service, varying for 
different systems. The study 
showed that cities of 10,000 and un 
der received $1.00 in annual revenue 
for each $15.00 invested. Larger 
cities showed a more favorable ratio, 
in some cases running down to $1.00 
SY_ OO 
that 
ratio is 


pel 


sized 


invested. 
the in 
much 


revenue for each 


Ierickson also showed 
vestment vs 
higher for the water supply industry 
than for othe further 
stated that the water works superin- 


tendent should recommend the proper 


sales 


industries. He 





rate schedule. 

The discussion by H. J. Grasser, 
Ir., City Water Works, Dallas, 
l'exas, was presented in condensed 
form by K. E. Hoefle 

It was pointed out that since 1947 
Dallas more 
supply, than in the 


city of has spent 


ioney on 


the 
watel 
vears. Dallas will also 
require the expenditure of $80,000, 
QOO for expansion during the next 
few years. In Dallas, all air condi 
tioning units conserved wa 
ter system 

B. S. Grant, Asst. Chief Manager 
& Chief Engr., Dept. Water & Power, 
los Angeles, Calif., stated that if a 
utility is to provide adequate water 
service, it must not be subservient to 
any other function of municipal 
governinent It must be operated ina 
proprietary 
over its own funds; 
lect from the municipality for all 
service provided, including public 
fire protection, at which as a 
minimum return all elements of cost. 
Currently, the average yearly per 
capita utility bills in Los Angeles are 
Water—$12.00, Power——$35.00. 

Kk. M. Hawkins, Jr., Mgr., Water, 
Gas & Elec. Dept., Danville, Va., 


previous 05 


use the 


having control 
and it must col- 


capacity 


rates 





stated that rates have not kept pace 
with Over the last 
decade, water use in Danville has in 
creased 10 and the watet 
rates have increased 20 percent, but 


rising costs 


percent 


this does not offset the spiraling costs 
\Water works must educate the 
public in the dollar value of a pure, 
palatable, absolutely 
ply 

M. Whitaker, 
ville Utilities 
lenn., presented a 
FINANCIAI 
PAL UTI! 
describing 


Knoxville 


nen 


safe water sup 


Gen. Meg Knox 
Knoxville, 
paper on the 
\sPECTS OF MUNICI 
ITIES (CJPERATIONS 
the operations of _ the 
watet stated 
that this system is treated no diffe: 
than 
tems. It is 


Board. 


system, he 


electric svs 
utility that 
Phe 
operating 


ently the gas o1 
managed as a 
has to pay Its own way 


dollar, 


, tax equivalent, 


operat 


ing revenue ex 


pense amortization ot 


bonded indebtedness, and earned sut 
plus all come under scrutiny and are 
accordance 


adjusted up or down in 


with sound business principles 
Phe 
Commissioners 1s an 
charged with the 
the 
with 
Phe Board's 


' » 


Is expressed as follows 


Knoxville Utilities Board of 


autonomous 
body responsibility 


community and 


ol serving 


adjacent areas watel and 


as, 
basi 
“To 


] 


electric power 
policy 
» le leat lectri a 
rovide adequate gas. € ri arn 


water service to the utilities custo 


mers in an efficient and business-like 
is all-inclusive. 
the 


basis, 


manner.” This policy 
includes the 


sound 


expansion of 
financial 
with ref 


and 
svstems on a 
there being 


no exception 


erence to the water svstem 


Distribution Division 
‘] he 


three two 
technical and 
mittee progress reports 


held 


were devoted to 


Distribution Division 
sessions = 
one to 


articles com 


Automation 


“APPLIED 
works was discussed hy V. A 
Philadelnhia’s 
Uperations and by S. ¢ 


water 
\nple 
Water 
McLendon, 


\UTOMATION on 


vard. ( hief of 


AWWA ANNUAL CONVENTION REPORT 
of H. G. Holzmacher & 
consulting engineers 
N. Y., in separate papers. 

Mr. Appleyard told of the pro- 


gress being made in the adoption of 


automation by the Philadelphia Wa 
ter Department since its reorganiza 
tion under progressive management. 


lelemetering is extensively used for 


a variety of purposes in which trans 
ducers receive the telemetering 1m 


pulses Microwave readings are 
transmitted to central stations. Auto 
matic typewriters record field condi 
tions to within 1 percent of accuracy, 
as revealed by field check readings 
\ load control center is manned by 
one employee per shift 

Mr. McLendon told of adoption ot 
utomation by the Long Island Wate 
Co. Starting at the 
pump is automatically 
trolled. pressures at 


scattered wells, 


sequence con 


Telemetered 


Associates, 
of Hicksville, 





ae 


“sh 











| 


Division 








Distribution 


FM 


recorded as is also 
tanks, as to 
flow 


mnts are 
with elevated 
elevation and direction of watet 
during the 24 hour day. For check 
ing pumping plant the 
audio-tone reporting system is used 
Conditions at 11 stations are tele 
metered to a central control station 
1956 


various p 


the case 


operation, 


The system was completed in 


with marked benefits 


Life Expectancy 
of Cement Linings 


\ report on studies of “SoLuTION 
Errects oF WATER Upon CEMENT 
LININGS OF WateR MAINS AND 
Pirke”’ presented by 
Martin E. Flentje, 
\m. Water Works Service Co 
Robt. |. Sweitzer, Director of Re 
search, Lock Joint Pipe Co 


( EMENT Was 


Research [ngr., 


and 


Continuing the studies by the com 
mittee first reported to the 
tion two years ago, the 
then had been further 
firmed. Observations on the 25 


\ssocia 
conclusions 
reached con 
year 
old concrete pipe line of St. Peters 
burg, Fla., Hingham, Mass., french 
town, N. J.. Milton. Pa.. and Port 
land, Me.. had revealed that the limit 
of extraction of calcium oxide could 
be placed at one quarter of an inch 


with an estimated life for the 
cement lined pipes or concrete pipe at 
100 years or longer. 


only 


kxperimental work 
concrete with fine and coarse ground 
cement indicated no difference in the 
rate of solution of the two cements. 


conmiposihg 


Water Hammer 


ken 


reported as 


S. Logan Kerr, Consulting 
gineer of Flourtown, Pa., 
chairman of the sub-committee, 
with the establishment of 
water hammer allowance in pipe lines 
He said that 
allowances would be 
iron mains of 20 


char ged 


in distribution systems 
hammer 
identical for 
inch diameter and smaller. Consumer 


water 


cast 


practices creating water hammer need 
not be tolerated as long as_ the 
simplest corrective for water hammer 
is the control of 


rates of velocity 


change in the pipe line. The use of 

















tomers to create water hammer could 
Mr. Kerr pointed to 
the little known fact that water ham 


mer 


not be justified 
and mav also 
create damage without actually break 
ing the pipe. 
(Ed Note 
ammer, and 
Mr. Kerr 
by being 
AWWA 
Vance ( 
gvineer of St 


lay be noiseless, 


For 
other 
was rec 


his work o 
hydraul 


water 
problems, 
ognized at this convention 
made an Honorary Member of 
Lischer, Consulting En 
Louis, Mo., reported on 
air-chambers, 


a study of so-called 


snubbers for the purpose of correct 
ing water hammer in small lines. M1 
lisches the inspection of 
properties for water hammer by the 
water authority and 
tion. .\fter that a 
made to see that 


advo ites 


require corres 
check should be 
the correction has 
made 

Kk. G \ss't. Chief Ener., 
Chicago’s Bureau of Engineering, re 
ported that only 
main breaks had 


heen 


Gordon, 


sixtv-four 
due to 


one im 
been water 
surge. The smaller the 
pipe, the greater the number of main 
breaks per mile 

B. Ee. Payne, Chieti 
louisville, 


hammer o1 


ener, & Supt., 
Water Works, had 
cases of main break due to 
water hammer. His opinion is that 


Ky 


very Tew 
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pipe in order to permit cus 
temperature changes are the most 1m- 
rtant and hammer the least 


water 


Responsibility for 
Main Breaks 

H. Murdoch, |r 
utility 
COURTS CON 
In brief, 
held 


damages caused by a water 


longtime 
n water matters, 
“THI 
BREAKS’. 
rarely 


how 
LLIN! 


purveyor 1s 


break unless negligence can be 
ved, This is very difficult to do. 


Murdo« h did, 


ot warning in 


however, issue a 


connection with 


water utility representative in 
ting water piping arrangements 
and 


purveyor, 


stomert property, giving 


ils T he 


reby, might be held hable in case 


water 


subsequent damage caused by a 


the approved arrangement 


re of 


Effects of Water Treatment 
on Water Mains 

initial report of the new com- 
“THE 
PURIFICATION 


EFFECTS OF 
MetTHop 


was presented by T. 


studying 
ON 
\IAINS” 
on, Head Chemistry Division, 
State Water Survey, Urbana, 
the 1956 Convention in St 
Vio. M1 
iirman presented the second prog 
report at the 1957 Convention in 
m of a paper by himself and 


Associate with 


lLarson, as committee 


Research 
Water Survey 


R. V. Skold 


the Ill. State 


\n evaluation of and 
ld data from 11 water plants using 
Lakes waters, supplemented by 


that the 


operating 


reat 


laboratory studies reveals 


greatest single influence on corrosion 
ns (resulting in tuberculation ) 
concentration of calcium com 
the saturation index of 


pounds and 


such. Free residual chlorine in Great 


Lakes wi: rs proved corrosive to 


but possible effects on 


The 


are 


stee] pip S 


cast-iron proved inconclusive. 


effects of chloramines and silica 


likewise difficult to appraise The one 
affecting corrosion 


certain element 


the calcium concentration in the 
and the 


saturation 


Was 
alkalinity rela- 
tionship to the 


for corrosion inhibition the 


presence oO! 
index. 
Howevet 
calcium carbonate protective effect is 
observed somewhat before reaching 
the The 
rate ot carbonate film deposition 1S 
with 


Saturation concentration. 


increased increased velocity of 
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flow, and likewise by raising the pH 
value to the point of calcium carbon- 
ate saturation or above. 

the calcium 
saturation con- 
effect 
observed 


Even in where 


alkalinity 


siderable 


cases 
was below 
ob- 


rusty 


inhibitory 
the 
carbonate film under which no pits 
study is re- 
definite 
tionship between high chlorine resid- 


was 
served due to 


were found. Further 


quired to formulate a rela- 
uals, and corrosion, and subsequent 


tuberculation of cast-iron mains. 
Chloramine residuals do not appear 
to suppress tubercle formations. 
Inhibitory compounds, other than 
and 
naturally present or added, are to be 
To date, it that in 
residual the 
calcium 


calcium carbonate bicarbonate, 


studied appears 


carrving free chlorine, 


importance of an _ ettective 
alkalinity is clearly evident, as a pro 
tective measure against corrosion and 
tuberculation increase 


(Ed. Note 


pioneered Ca 


\ salute to 
CQ 
tion in water mains, through chemical ad 
treated 


John Baylis who 


protective film forma 


justment of the water. ) 


“River CRossincs oF O1L PIPE 
L.INEs’” consisted of observations by 
Morrison Cunningham, Supt. of the 
Oklahoma City Water Dept., on the 
to water 
His problem is that of 105 
oil pipe 1/4 mile 
of river, the sizes being 4-6-8 and up 
to 22 inch \nything can hap- 
pen, and often does, in the form of 
oil leakage. A solution to this problem 


was not at hand 


hazards of such crossings 
supply 
lines 


crossings in 


lines 


In reporting on “SPECIFICATIONS 
FOR REINFORCED CONCRETE Pipe” 
the committee chairman, E. W. Whit- 
lock of Malcolm Pirnie, Engrs., re- 
ported that specifications were being 
cements 


broadened to various 


used in the manufacture of reinforced 


cover 


concrete pipe 


Service Buildings 

In his presentation of a general 
discussion of what it takes to provide 
the BuILp- 
INGs” for water works operation, 
L.. S. Finch, Vice Pres. & Chief Engr. 
of the Indianapolis Water Co., (also 
V. P. of the Association) briefly de- 
scribed the new Service Building of 
the Indianapolis Water Co., as effec- 
tively described in the lead article of 
the May 1957 issue of Water & Sew- 
age Works by Mr. Finch. 

In desigining the $2,000,000 build- 


most useful “SERVIC! 


ing, many conferences of Division 
heads were held in order to please 
one and all. He emphasized the facili- 
ties provided for the convenience of 
200 employees employed in the build- 
ing. These included a lunch room and 
kitchen; drying room for wet cloth- 
ing; an ample locker and shower 
room with forced ventilated lockers. 
A matter of considerable importance 
is the separate and ante- 
room for plumbers seeking permits, 


entrance 


recommendations, etc. 
Mr. Finch then 

other water companies and cities are 

doing along a similar line. Colored 


reviewed what 


lantern slides of a number of Service 
Buildings, and Maintenance equip- 
ment were shown. New buildings in- 
San Antonio and 
Dallas, Texas; St. Louis County 
Water Co. and Kansas City, Mo., 
the latter to have a 100 car parking 
area on the roof. Novel equipment 
was the parts for the 
Dallas plant and mobile meter rock 
of the St. Louis County Water Co. 


cluded those of 


rotary bins 


(Ed. Note: Anyone interested in the de 
sign of a Service Building would do well 
to read the “Dos and Don'ts” in Mr 
Finch’s article in the May 1957 issue of 
Water & Sewage Works.) 


Service Trucks 


“SERVICE TRUCKS” in variety were 
pictured by colored slides and des 
cribed by Fred G. Jones, Asst. Supt. 


of the Spokane, Wash. Water Dept., 


presently Secy-Treas. of the Pacific 


N. W. Section. 


\fter showing and explaining the 
several types of trucks at 
Spokane, and elsewhere, Mr. Jones 
emphasized, as did Mr. Finch, the 
importance in these times of holding 
employees by making their work 
pleasant and free of hazards. In this 
direction, a check-up on the eyesight 
of employees and correction of de- 
fects had materially reduced accidents 
and increased work output. 


service 


Meter Settings 


A panel on “Meter SettTincs” 
was held under moderation of W. 
Victor Weir, Pres. & Genl. Mgr. of 
the St. Louis County Water Co. 

G. E. Arnold’s contribution 
presented by Samuel Baxter, Phila- 
delphia’s Director of Water. In mak- 
ing 150,000 meter installations with- 


was 


in a year under the new compulsory 
metering program of Philadelphia, 
Mr. Arnold strongly advocated the 





use of meter vokes and meter horns. 


The 


couplings were easily inserted in the 


former having only friction 


existing water line in the customer's 


basement by merely sawing out a 


section of the line. Meter horns per 


mitted a horizontal setting of 5¢-1n 


meters in a vertical line—quick, easy 


and economical. Horizontal setting 
was considered very important. 

Mr. Arnold and 
compound meters in 
batteries of smaller meters. A 
size with 3/4 


in. by-pass requires less space than 


advocates uses 
preference to 
com 


pound meter of 6 in 


a 6 meter battery of 2 in. meters. The 


compound meter requires less re 


pairing and less expense. 

Marsden C. Smith, Chief Water 
Engr., Richmond, Va., told of paint 
ing meter hands with iridescent paint 
for easier readings in meter boxes 01 
vaults. Outside settings in curb boxes 
a 5 inch lid for ease of 


have only 
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of outside meters 
ran to 3% 
inside installation and maintenance. 

W. E. McDonald, Commissioner 
of Water, At 


completed a 


(including the 


boxes ) times the cost of 


Ottawa, Canada, has 


recently universal 
metering program which has reduced 
per capita water consumption to 96 
gals. More important is the fact that 
the 
proposed filtration plant enlargement 


metering has made unnecessary 


at a $2,000,000 capital expenditure 


saving for the present, at least. 


Lining of Small 
Mains in Place 


Another panel discussion dealt 
with experience in the “CLEANING 
AND LINING OF SMALL MAINs”. 
R. W. Fitzgerald, Supt. of Water at 
Norfolk, Va., told of the cleaning and 
lining of large and small mains over 
the vears. In one in 


past several 


























the public 


compound 


safety to 
be ith 


opening and 


Richmond uses 
meters and battery settings—each to 
its own advantages. He showed slides 
of the latest engineered design for 
three different types of meter vaults 
which have decided advantages and 
will be well worth study Mr 
Smith's paper appears in the AWWA 
Journal. 

(Ed. Note: Either 
ideal in its improved meter vaults or Mars 
len Smith is a top-flight sales artist.) 


when 


Richmond has the 


Outside vs Inside 
Meter Settings 

James G. Carns, Meter Engr., Am. 
Water Works Co., Phila 
delphia, Pa., meter loca- 
tions for domestic services. A survey 


Service 


discussed 


had indicated meter reading costs of 
9.4¢ per reading of outside meters in 
curb boxes vs 14.9c for inside meters. 
Taking into account installation and 
the nar 
rowed to 16c in each case 
Costs of installation and maintenance 


maintenance, comparison 


a toss-up. 








Meter Setting Panel 





W E Ma 


stance, 1000 ft. of 8-in. line had been 
elec- 
had 


cA" 


lined with bituminous 

trolytically applied. All 
been cement lined centrifugally 
cept 44,000 ft. of 16 inch and a 
12 inch line lined by the Tate (Man 
dril) method. The latter with a C 
value of only 40 had returned 
to C of 130 at a cost of 33 percent of 


coating 


others 


fe Tr 


been 


replacement cost. The 16 in line cost 
was only 25 percent of replacement 
cost. 

Frank Schwemler, Commissioner 
of Water, Cleveland, Ohio, presented 
Cleveland experiences. He told of 
lining 80,000 ft. of 6 to 16 inch lines 
with the bituminous film electroplated 
on the walls of the main. More re- 
cently cement-lining by the centri- 
fugal process had been employed. The 
program began in 1959 and $150,000 
to $260,000 had been spent annually 
since on lining of mains in place, at 
a cost of about 50 percent of replace 
ment costs. 

Wa 


Ro- 


Lewis B. Smith, Director of 


ter, Rochester, N. Y., recited 


343 


chester experiences from 1944 to 
date. A 38,000 ft. steel supply line 
had been abandoned because of leak 
age but was recovered through clean- 
ing and cement lining by the 
trifugal method. Since 1955, cleaning 
and lining of a fire-service line (6 
to 20 in.) had been accomplished. On 
the smaller the Tate 
( Mandrill ) had been “em- 
ployed up to recently. The 
job had been done with the 
for diam 


cen 


diameters, 
Pre cess 
most 
recent 
centrifugal 
ters down to 6 inch, providing a 1/8th 


new machine 
inch lining of good uniformity but a 
rough finish, since the sur- 
in the 


slightly 
not trowelled, as 
case of the larger lines. 

With the new centrifugal machine, 
and 


face was 


advantage 
accrued because of the non-necessity 


a great economy 


of disconnection of service lines be 


fore lining. Lining 35,000 ft. of 6 inch 


main with the new centrifugal ma 














Main Cleaning 


chine and applying 1/8 in. cement 
mortar lining resulted in return of 
C value to 120 for the actual (re 
duced) diameter, or 90 to 100 for the 
original diameter. In the 
17,000 ft. of 12 in. line the respective 
125 the reduced 
104 if computed for 


case ol 


( values were for 


diameter and 
the original 12 


In reply to questions, Mr. Smith 


in. diameter. 


said that the mains had to be entered 
only at 500 ft. intervals for the small 
mains, as well as the larger ones. 
\lthough the centrifugal lining with 
the looked 
and felt the proof of its 
adequacy and lpw friction the 
observation of the satifactory C 
90 being the 
value for the smaller diameter lines 
computed original 
and up to 120 if figured from actual 
diameters. 


small diameter machine 
rough, 
Was 

lowest 


values cited 


from diameters 


\s to the financing, the cost of 
main rejuvenation was chargeable to 
capital improvement according to the 
bonding company. 
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The Operator's Responsibility for 
General Plant Maintenance 


LMOST EVERYONE, nowa 
days, has had the « xperience ot 
naintaining an But, there 


considerable range otf practice as 


automobile 


1 


well the automobile is main 


person will have an oil 
neral lubrication at each 
driving, will keep the 


ill buy new tires when 
ones on the car be 
d, in general, will main 
in tiptop condition at all 
person may 
lubricated at in 


tre 


change 
ve the car 
less 
only 
moves 


2,000 miles ot 
when 
him, 
successful in having 


And sO 


changes 


have it washed 


wite ) 


fficiently 
who 

uit mn 
t it 


neve! 
the 
clean, et 


rain and 


init an automobile, 


ig 
a water plant there 
from the 


( ;ood, 


ing 
which range 
the very poo! 
accepted maintenance 
the water plant operator, 


( them, are 


sponsibility for 
f this article 





by WALLACE GRANT 


Mr. Grant is Chemist for the West Virginia Water Service Co., 
Charleston, W. Va. His paper was presented at the 1956 Water 
Plant Operators’ School conducted at Virginia Polytechnic Insti- 


tute, Blacksburg, Va. 


The cartoons were drawn by George M. Keeney, of the Engineering Department, West- 
vaco Chlor-Alkali Division, Food Machinery and Chemical Corp., South Charleston, W. Va. 





The first principle of water plant 
maintenance is plant appearance “’, 
A man may keep a shabby auto if he 
so desires, but a water plant is dif- 
ferent in that it is a public utility 
ind the operator has a public trust 
to keep it neat, clean, and operating 
properly. Even the smallest and most 
remote plant can be kept reasonably 
clean and neat, except during times 
4 major repair, addition of new fa- 
cilities, or extreme emergencies. 

Proper maintenance is toa large ex 
which 
means keeping the building and 
Brooms 
im- 


tent just good housekeeping, 


grounds clean and attractive 


nd mops, used regularly, are 


bes 


) whit, Ca 
































quesse, § 
BEST ASSisTANT 
I'VE EVER HAD 7% “ 


‘7 
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portant tools for this work. Where it 
can be obtained, a heavy-duty vacuum 
sweeper is of great assistance in keep- 
ing the plant clean. These uni‘s, which 
can be purchased for less than $300, 
can used as when 
needed 


also be blowers 


(7) 


Dust collectors on dry feeders are 
of great assistance in keeping feed 
rooms clean. 

A proper program of painting will 
help the appearance of the plant; it 
is the least expensive method of pro- 
tecting and maintaining surfaces ‘? 
Paint pays its way in reduced cor- 
rosion and decay, when properly ap- 
plied. The improved appearance is a 
bonus which costs nothing 

As in the the man who 
keeps his automobile neat and clean, 
so a water plant which is neat, clean, 
and orderly will probably be better 
maintained generally than one which 
is dirty, cluttered, and unattractive. 


case ot 


At this time It should be pointed 
out, however, that some plants are 
poorly designed, as far as keeping 
them clean is concerned. Dry feeders 
and storage for chemicals may be in 
the same room with the filters, or 
pumps, or both. In such cases it cer- 
tainly requires more work and con 
stant care to keep a plant passably 
clean. 


Operator's Responsibility 


Without question, the primary duty 
of a water plant operator is to run 
the plant correctly ‘’, and to serve to 
the city water which is safe, spark- 
lingly clear, free of taste and odor, 
and reasonably non-corrosive or scale 
forming. However, each operator is 
responsible for seeing that all equip- 
ment in the plant is in good running 
order by devoting some of his spare 
time to the maintenance, or possibly 
repair, of the equipment. 

For instance, the operator should 





RESPONSIBILITY 


check pump bearings regularly for 
overheating ; see that filters are ad 
equately washed; make sure that the 
chlorinator functioning properly, 
the dry feeders are in good repair, and 
the gauges and rate-of-flow controllers 
are operating ; and report to the prop- 
er authority any unusual condition 
of any plant equipment. The main 
an vary 


1S 


tenance duties of 
according to the size of the plant in 


which he is working 


operator 


Small and Large Plants 


In the small plant the operator 1s 
usually on his own; he must per 
sonally carry out all the general main 
tenance, from cleaning the plant, to 
lubrication, to small repairs. 

In the small plant there is often 
a minimum of supervision, so that it 
is up to the operator to set up his 
own maintenance schedule. As many 
small plant operators are burdened 
with too great a variety of duties, the 
tendency is to take care of only the 
most pressing jobs, hoping to do 
tomorrow the maintenance jobs the 
plant , \s a result, more 
emergencies tend to occur in 
plants than in large ones 

The small plant can get valuable 
field 


needs 
small 


from manufacturers’ 
service to Inspect, 
yrverhaul, or repaltl of com 
plicated equipment of their own man 
ufacture. Every piece of equipment 
needs the attention of a specialist at 
times. Because the manufacturer 1 
inxious to see that his equipment runs 
efficiently, charges for a field service 
usually held to reasonable 
This service is especially 


issistance 
men occasionally 


preces 


1S 


man 


are 
figures 
valuable to the small water plant. 
In a large water treatment plant 
the operator have in 
naintenance of the equipment. To 
begin with, he may have his own as 
sistant, or assistants, who will handle 
the routine checks of equipment. Com 
are usually 
jobs and main 


will assistance 


mechanics also 


for repair 


petent 
available 
tenance. 

Variations between these two cases 
will be found, according to the size of 


the pliant 


General Principles of Maintenance 

Hartung and Weir “’ have sum 
marized the principles of general 
water plant maintenance ot equip 
ment, as follows 


1. Any unusual sound or change in 


appearance should be investigated. 


lor example, a knock in a gasoline 
motor, chattering in a centrifugal 
pump, thumping in an air compressor, 
or a squeak in a chemical feeder are 
often early signals of mechanical 
failure. Obviously, an operator should 
report any such changes that he 


FOR GENERAL 


MORE ice 
JOE’ SHE'S 
HEAT IN’ UP AGAIN 


notices. ivuiug tie periodic check-ups 
made on each piece of equipment, 
however, the more critical eye and eat 
of a competent mechanic will often 
detect operating irregularities which 
an operator will miss. 

2. Equipment must be kept clean 
Moisture, dirt, dust, cobwebs, bugs, 
spilled oil, and so on, are definitely 
enemies mechanical and electrical 
equipment. A vaccum-type cleaner 
and a compressed air line for blowing 
out equipment are almost “musts” for 
keeping equipment clean. 

3. Equipment must be protected 
against external conditions that may 
cause general deterioration or damage. 
Open motors should be protected from 
dust; machinery requiring the dis 
sipation of generated heat should be 
ventilated; and equipment which 
would be harmed by water should not 
be located near potentially leaking 
pipes, tanks or fixtures. 

4. Metal subject to corrosion should 
be painted or kept under protective 
covering, nuts and bolts should be 
tight, etc. 

5. Thermometers or surface pyro 
meters should be used to check tem 


of 


peratures according to manufacturer's 
recomnmendations, or other proven 
methods. 

6. Vibration must be 
corrected if excessive. 

7. Periodic tests for proper opera 
tion should be made. (Example, pump 
tests. ) 

8. Equipment must be properly lub 
ricated ; that is, with the proper lub 
ricant, properly applied. Over-lubrica 
tion 1s as serious as under lubrication. 


watched, and 


/ 
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tched vor, and 


9. W ear©r 


corrected if it becomes excessive. 


must be v 


Maintenance of Pumps 


Maintenance of pumping equipment 
is a broad subject in itself, but here 
again resort is made to the automobile 
owner to illustrate the operator’s re 
sponsibility for pump maintenance, 
Most auto owners are not auto 
mechanics; but the owner is respon 
sible for keeping his auto in good, 
safe running condition. He does this 
by observing his car’s condition and 
taking it to a competent auto 
when anything appears to 
wrong. Also, he will have an 
casional check-up of his auto, such 
as before a long trip or vacation, to 
allow the mechanic to anticipate and 
repair any potential trouble. 

In just the the 
plant operator must keep pumps un 
der observation and promptly report 
any findings. The following are some 
of the ideas of others on pump main- 
tenance from the operator’s stand- 


by 
mechanic 


be On" 


same way water 


point 


1. The operator must be impressed 
with the inportance of his respon 
sibility to detect and report irregular- 
ities in the operation of a pump “?, 

2. Bearing and packing tempera- 
tures are of more significance than 
high temperatures ‘'). 

3. The “old timer’s” 
whether or not he could hold his hand 
on the bearing is of little value in 
terms of modern concepts. A _ther- 
mometer should be used to determine 


criterion of 
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RESPONSIBILITY 


Pe tN 


MEAN, T's TiMEe 
{ CLEANED THE 


/{ SLUPGE OUTTA 


—— BASING 


FOR GENERAI 








1} question then 
vhat temperature 
Lischer ‘'’ is of 
bearings can operate 
ice al temperature Ss 
maintenance en 
ke to have any bearing 
er, although present 
bearing can operate 
ihove room tem 
ve bearings are used, 
will result 
Therefore, 
ild be exer ised by the oper 
that the oil in the 
the proper level 
trequent inte! 
the 


lubrication 
bearing wear 


Is at 
ne at 

not bearing oil 
ler bearings are used, 
or must nat 


to over-oiling to pre 


or re 


overcome the 


ral tendency 


nt the higl 


the thrashing of the lubri 


temperatures which re 


cularly at high speeds 
lubricant 


ble to cause high bear 


is used as a 
ures by over-dosing 
s in the 
hould be investigated im 


sound of a run 
Changes in pressure or 

pump discharge are often 

ion tl 
pump 
me authorities 


it something is wrong 


recommend a 
disassembly and 
pumps, the period rang 
each year for some raw 


1 
compte te 


rverhaul ol 


ing trom 


> 


Once 
water pumps to once in five years for 
) Others 
pump is 


finished water 
take the view 


pumps 


that while a 
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running ©. Kk. it should be left alone, 


except To! routine care 


Maintenance of Motors 


lirt causes more tailures in motors 
than any single tactor. Open- 
type motors should be frequently 
blown out with air at approximately 
he maintenance 
the author’s company 
motors be blown out 
mce a vear. However, care must be 
used in blowing out a motor so that 
none of the accumulated dirt is blown 
as even a slight 


othet 


15 psi pressure 
engineer oft 
that 


suggests 


into the bearings, 
amount, especially in ball bearings, can 
ruin them very quickly 


Maintenance of Filters 


Filter maintenance is the operator’s 
y. Although a fil- 
ter could scarcely be classed as a deli- 
cate equipment, it can be 
ruined quickly by improper washing 
wr lack of proper care. A few 
igo the author received a long dis 
tance telephone call from the mayor 
of a small city who wanted to know 
where he could buy good filter sand. 
He said that his city had just bought 
which he said was no 


prime responsibility 
piece of 


years 


new filter sand, 
good. Knowing the supplier and the 
filter sand they furnished, the author 
assured him that this company’s sand 
was as good as any. “Well”, he said, 
“nearly all of the sand has been 
washed away already It developed 
that this plant was washing filters off 
the elevated tank in the distribution 
system and, obviously, high a 
wash water rate was being used. The 
mayor was advised to consult a good 


too 
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engineer before more sand was pur- 
chased. 

A few years before that, the author 
was called to a swimming pool where 
the complaint was that they could not 
keep the water in the pool clear. A 
glance at a glass of water from the 
pe ol showed a periect floc. This meant 
only one thing—a crack or hole in 
the filter. When the pressure filter 
was opened for inspection, there was 
i. “rat hole” about two inches in di 
ameter right down through the mid- 
dle of it. The operator was advised 
to rebuild his filter. In this case, the 
filter was washed under city pressure 
and the sand had 
away. 


some of washed 

Some of the troubles which can be 
encountered in filters are mud 
balls, which if not removed can form 
a compact | mud from the 
gravel to the top; (b) 


{a) 


mass ol 
air binding ; 
(c) mounds and craters on the sand 
surface; (d) cracks in the sand; and 
(e) coated sand grains 

Mud balls are formed by the grad 
ual building up of material not com 
pletely removed in 
ters. They tend to accumulate at o1 
the first 


washing the fil 
near the surface of sand at 
and usually are small. However, the 
wuthor has mud balls of 
than an inch in diameter on the sur- 
face of filters. If not the 
compressive force of filtration causes 
the mud balls to clump together and 
form larger masses, which then sink 
during washing to the surface of the 
gravel. ‘*?. 


seen more 


removed, 


Inadequate coagulation and settling 
will sometimes so overload filters that 
mud balls are formed. Another cause 
is inadequate washing of filters. In 
fact, filters are more often not washed 
enough than overwashed. Even where 
wash water rates are adequate and 
filters are washed enough, mud _ balls 
may form if there is no surface wash 
Where surface wash is not available, 
vigorous work with a long-handled 
rake by the operator during washing 
will keep the filters free of large mud 
balls. By probing around in the sus 
pended sand with the rake, the opera 
tor can feel any hard spots in the 
sand. When one is found, it usually 
can be broken up if the rake is used 
each time the filter is washed. 

\t intervals of a year or more the 
top of the sand on some filters will 
accumulate some debris which will 
not wash off. It is good practice 
to use a broad square shovel and care- 
fully remove this debris and a very 
thin layer of the top sand, which is 
thrown away. Boards should be laid 
on the sand to furnish a firm working 
base for the workman doing this job. 
After several such skimmings a little 
new sand should be restored to the 
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filter to replace that which has been 
removed. 

In case a column of mud extends 
all the way to the gravel, the proper 
procedure is to rebuild the filter. 
Where this is impossible, the column 
can be removed with shovels and new 
sand replaced until such time as a 
rebuilding job can be done, which 
should be at the earliest possible time. 

Air binding of filters is quite com- 
mon. It results from a water applied 
to the filters saturated with air, which 
tends to come out of solution as the 
pressure falls a little, deep in the fil- 
ter bed. An air-bound filter usually is 
a dirty filter. The filter should be re 
moved from service and the air allowed 
to escape, allowing the water to be- 
come low on the filter sand in order 
to assist the air to escape. Then the 
filter should be washed, opening the 
wash water valve very slowly. If the 
air continues to rise after the wash 
water valve is just cracked it should 
all be allowed to escape before turn- 
ing in more wash water. Turning wash 
water into an air-bound filter 
cause a rush of water up through the 
gravel, which will upset the gravel, 
carrying some of it up into the sand. 

Mounds and craters on the sand 
surface may be caused by an upset 
gravel bed, or may indicate uneven 
wash water caused by damage to the 
underdrain system. 

In inspecting a filter it 1s a good 
plan to measure the wash water rise, 
to use a rake to feel around for hard 
spots in the sand when washing and, 
finally, to allow the water to filter 
completely down through the sand 
If a crater forms during this filtering 
down, it indicates an upset gravel bed, 
which indicates the filter needs re 
building. 

Cracks in the filter sand may ap 
pear next to the filter wall or scat- 
tered through the sand bed. These 
appear to be caused by partly dirty 
sand, which shrinks during filtration. 
Here, again, the remedy is to keep 
the filter adequate 
washing. 

Wash water used equally varies 
from 1 to 2.5 percent of the water 
filtered ‘*’. In some plants the writer 
has observed, the wash water must 
average nearer 5 percent in order to 
keep the filters clean. 


can 


sand clean by 


Coated sand grains usually result 
where a water from a lime-soda soft 
ening plant is applied to the sand be- 
fore stability is reached with respect 
to calcium carbonate. However, or 
dinary waters deposit calcium carbo 
nate and black manganese compounds 
on the sand. These will at times cause 
the sand grains to increase in size, 
until an occasional grain is as large as 
a BB shot. Some filter sands exam- 


GENERAL 


ined by the writer were only 40 per 
cent sand, the remainder being coat- 
ing. 

Acid cleaning of badly coated sands 
is not economical ; it is much cheaper 
to replace the sand. Sand just stained 
with manganese can be cleaned with 
sulfur dioxide. 


Maintenance of 
Control Equipment 

Around most water plants there is 
a variety of equipment, such as float 


controls for starting or stopping 
pumps, Venturi meters, rate-ol tlow 
controllers on filters, water level 
gauges, pressure gauges, etc. ‘’ 

But very few water plant operators 
will be qualified to repair such equip- 
ment. And even if qualified, most ot 
them would not have the time to de- 
vote to such an intricate task. How- 
ever, the operator should keep a check 
on how such equipment 1s operating 
and report any irregularities. Smaller 
plants will probably have to rely on 
manutacturer s representatives lor an 
occasional repair or inspection and 
readjustment ol such equipment. 

$y study and observation the op 
erator will learn much about control 
equipment and in time may be able 
to make some adjustments and minor 
repairs to such equipment. 


Maintenance of Chlorinators 


Every plant should have duplicate 
chlorinating equipment, but lacking 
this the operator should have a good 
supply of spare parts in order to make 
rapid repairs. 

he room in which the chlorinator 
is installed should be kept warm, not 
below 60°F. 

Needless to say, the chlorinator 
should be kept clean and metal ex- 
terior parts painted. The manual of 
instruction furnished with the chlori 
nator should be studied by the opera 
tor until he has mastered the informa 
tion supplied. 


Maintenance of Aerators 


If nozzle-type aerators are used, it 
is often necessary to clean the nozzles 
of accumulations of debris which have 
clogged them. 

Where a cascade-type aerators are 
used, it may be clean 
them of algae grewths. 

Tray-type aerators need occasional 
attention to see that the water is pass- 
ing all trays, as these can be stopped 
by growths and scaling from the wa 
ter being aerated. 


necessary to 


Maintenance of 
Chemical Feeders 

Dry feeders should be calibrated 
and tables or curves prepared so that 
the operator will have available a 
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guide for setting any desired rate of 
chemical feed 

Also, dry feeders should be 
cated at the regular intervals recom 
mended by the manufacturer 

The operator should inspect the 
feeder several times during his shift, 
or plant run, to see that it is feeding 
properly, that the mixing chamber 1s 
supplied with adequate water, etc 


lubri 


Maintenance of Settling Basins 


The chief factor in maintaining a 
settling basin is periodic removal ot 
the accumulated sludge. Where there 
is no mechanical continuous elimina 
tion of sludge, the minimum number 
of times that basin should.be cleaned 
vear. A 


cleaning should be kept. 


is twice a record of each 


In some has been known 
for an operator to so the 
cleaning of a basin that it became al 
most full of sludge. In 
this kind which came to the writer's 


cases it 
neglect 
one case ot 
attention, the operator lost his job 
Cleaning of the 
quently than twice a year is often ne 
and 
the 
In some cases, he 


basins more fre 


essary, the operator should be 
alert to 
basin 


need for cleaning the 


can measure 
the depth of sludge; in 
must base his opinion on other fa 


others. he 


tors, such as past records, the amount 


of turbidity in the raw water, etc 


Summary 


\n effort has been made herein to 
show the water plant operator’s re 
sponsibility toward proper general 
maintenance of the equipment undet 
his control. Also, an attempt has been 
made to indicate where his responsi 
bility ends and that of others begin 
In general, it may be that a 
water plant is being properly main 
tained if the operator 
say: “I work here.’ 


said 


can proudly 
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Fundamentals of 


RIDATION is the practice 
purposely adding to a potable 
supply a specified quantity of 
articular industrially prepared 
nical compound contain 
fluorine, present 1n 

its reduced state as 


intent to discuss the 

f the addition, because 
abundance of literature 
leals with these aspects 
of fluoridation. It 1s 
ntent to discuss applied 
related to the follow 


ical compound used 
fluoridation 


hical method that 
determine the quantity 
each chemical compound 
impart to the the 
fluoride recom 

eing optimum 


can 


water! 


my 


he mechanics involved in ap 
the calculated quantity of 
compound 


The type of equipment that 
to provide the mechanics 
the calculated quantity 


compound 
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particular compound 
the 


applied fluorida 


most econo 


Fluoridation Agents 


ual chemical compounds 
fluoridation 
fluoridation 

commonly 
acid, hydro- 
sodium 


Phe individ 
the practice ol 
referred to as 
he 

re hydroflusilict 


acid sodiu 


agen's most 
n fluoride, 


luoride, and ammonium silico- 
lor purposes of discussion as 
the actual application of 
ompounds this list may be sub- 
| into two distinct groups. This 
the physical 
which the compounds are 
as follows 


lO! based on 


ially available, is 


Group A: compounds commercial 
ly ivailable in 
(a) Hydrofluosilicic acid 


(b) Hydrofluoric acid. 


solution form 
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Group B: compounds commercial- 
ly available in Solid Form: 
Sodium fluoride. 
Sodium silicofluoride. 

(c) Ammonium silicofluoride. 

Solution form compounds are those 
commercially available in the form of 
an aqueous solution. Solid form com- 


(a) 
(b) 


pounds are those commercially avail- 
able in the form of a dry crystalline 
niaterial possessing some varying de- 
gree of fineness. The degree of fine- 
ness may range from that of a gran- 
ular material to that of a powder. 
Table 1 lists the name, chemical for- 
mula, and other pertinent informa- 
tion for each of the compounds cited. 

Of the agents listed, there are cer- 
tain objections raised to the use of 
either hydrofluoric acid or ammon- 
ium silicofluoride. 

The objection to the use of hydro- 
fluoric acid is related to the hazards 
involved in handling this potentially 
dangerous chemical. Handling aque- 
ous hydrofluoric acid requires the 
observance of every precaution to 
prevent injury and avoid accident. 
rherefore, its use requires the prac- 
tice of extreme caution at all times 
and the use of proper personal pro- 
tective equipment during the actual 
handling operation. It should be 
pointed out that the handling of aque- 
ous hydrofluoric acid need not be 
hazardous provided its nature is 
understood and its dangers recog- 
nized 

The objection to the use of am- 
monium silicofluoride is of an en- 
tirely different nature. This objection 
is related to its use when the treat- 
practice requires the use of 
chlorine for the purpose of disinfec- 
tion. Because the ammonium ion of 
the ammonium silicofluoride will re- 
act with chlorine to form chloramines, 
the use of ammonium silicofluoride 
in conjunction with chlorine may re- 
quire some change in operating prac- 
tice. Actually this does not adversely 
affect the chlorination practice, but 


ment 


it may affect the interpretation of the 
chlorine residual as related to the 
quantity of residual chlorine required 
for effective disinfection. 

Related to the hazards involved 
in the handling of chemicals in gen- 
eral, it should be pointed out that 
any operation of handling either solu- 
tion form or solid form compounds 
involves certain hazards. ‘The only 
difference is the specific nature of 
the hazard involved. In handling sol 
id form compounds the hazard is 
dust; in handling solution form com 
pounds the hazard is splashing. The 
degree of hazard is related to the 
amount of dust or the concentration 
of the solution, and both of these are 
in turn related to the toxicity and 
or adverse effect upon contact with 
the body of the chemical compound 
in question. In general, it should be 
further pointed out that all chemical 
compounds are toxic to 
gree. 


some de- 


Fluoridation Agent Requirements 


The first problem that confronts 
the individual contemplating applied 
fluoridation is that of determining 
the quantity of fluoridation agent that 
must be added to the water to attain 
the total recommended concentration 
of fluoride. This is generally 1.0 to 
1.2 ppm. The quantity of any selected 
agent that will be required is depend 
ent on the following factors: 


(1) The quantity of water to be 
treated. : 
(2) The existing concentration of 
fluoride in the water to be treated. 
(3) The available fluoride content 
of the commercial form of the fluori- 
dation agent. 


The first two factors are the es- 
sential operating data that must be 
known or ascertained for each indi- 
vidual installation. Calculations using 
this data and the available fluoride 
content of the commercial form of 





the agent must be made to establish 
the requirements for any particular 
installation. The available fluoride 
content of the fluoridation agent is 
dependent on both the percent com- 
position (purity) of the commercial 
form of the and the relative 
weights of the various constituents 
that comprise the pure form of the 
agent. Therefore, the most direct 
stepwise solution to the problem of 
determining the quantity of fluori- 
dation agent, which is applicable to 
any particular treatment installation, 
is as follows: 


agent 


(1) Determine the weight of fluo- 


le required for the treatment. 


rice 

(2) Determine the weight of the 
pure the agent needed to 
supply the fluoride required for the 
treatment 


form of 


> 


3) Determine the weight of the 
commercial form of the agent needed 
to supply the fluoride required for 
the treatment 


Although the third step in the so- 
lution to the problem may seem super- 
iluous, it is essential because it takes 
into account the percent composition 
of the commercial form of the fluori- 
dation agent. It is important to point 
out that the exact composition of the 
fluoridation agent will be dependent 
the commercial grade that is 
purchased and (b) the variations in 
the quality of each shipment. Because 
this information is essential to the 
correct solution of the problem, the 
determination of the exact quantity 
of fluoridation agent can be made 
only after this information is avail- 
ible. This should be obtained from 
the local commercial suppliers 
calculations become 


On ta 


Because these 
laborious when conducting a survey 
of the each of the 
available Figures 1 and 2 
lable are presented to sim- 
plify the calculations and reduce to 

minimum the time required to 
establish the requirements for any 
particular installation. ‘ 

Figure 1 is used to establish the 
pounds of available fluoride that must 
he added to one million gallons of 
water to supply the additional fluo- 
ride required for the treatment. Fig- 
ure 2 is used to establish the pounds 
of pure form chemical compound 
that must be added to one million 
gallons of water to supply the avail- 
able fluoride required. The composi- 
tion Table 2 correct for 
purity used to calculate the 
pounds of the commercial form of 
the that are required to sup- 
ply the available fluoride. 

To calculate the required weight 
of the commercial agent, multiply 


requirements of 


agents, 
) 


and 


factors in 
and are 


agent 
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TABLE | 
Fluoridation Agents 


(Commercial Form) 





Chemical 


olution forr 
Hydrofluos 
Hydrofluoric acid 

Solid form compound 


compounds 


icic acid 


Sodium fluoride 
Sodium 


Ammonium 


cof voride 


silicofluoride 


Approx. 
Formula Composition*® 


Avail. F-, Approx. Cost 
of Avail. F-, 
$/Ib 


Approx. 
Cost, 


%, $/Ib* Ib/100 Ib 





*Contact local 


not included. 


supper 


the required weight of the pure agent 
from Figure 2 by the factor in Table 
2 that corresponds to the percent 


composition of the commercial agent. 


Cost 

Of particular interest to any com 
munity or individual contemplating 
applied fluoridation is the cost of the 
fluoridation agent required for the 
treatment. The actual cost of any 
particular agent will be dependent 
on: 


1. The commercial grade purchased. 
2. The quantity purchased. 
3. The transportation cost. 


To calculate the cost, multiply the 
number of pounds of the commercial 
agent required by the delivered cost 
per pound. 


Application 


The application of the fluoridation 
agents will require at least one and 
possibly two distinct operations. 
These operations are (a) the pre- 
liminary preparation of the fluori- 
dation agent, and (b) feeding the 
prepared fluoridation agent. The form 
in which the agent is received from 
the supplier governs whether one or 
both of these steps will be required. 

Solution form compounds are re- 
ceived in a physical state that is 
suitable for direct application ; there- 
fore, no preliminary preparation of 
these compounds is required (in cer- 
tain cases dilution may be desired). 
Solid form compounds, on the other 
hand, must first be converted to 
solution form for application 

Therefore, all solid form com- 
pounds require preliminary prepara- 
tion. This involves dissolving the 


agent in water and, ideally, requires 
the preparation of an aqueous solution 
of definite and known concentration 
This operation is essential, as_ the 
quantity of the agent involved is rel 
atively small and the specifications 
of the treatment are so rigid that 
it would be unsound practice to appl) 
solid form compounds in the dry 
state. 

The preliminary preparation of the 
solid form compounds can be ac 
complished with either of two basic 
types of equipment which are avail 
able: (a) dry feeders and mixing 
tanks, and (b) saturators. 

The dry feeder type is designed 
to accurately measure a definite 
quantity of solid form material per 
unit of time. The dry material is dis 
charged from the feeder to a solu 
tion preparation mixing tank. 

The discharge from this tank 
should be constant and should be 
regulated by a float valve or other 
device so that the solution discharged 
from the tank is maintained at a def 
inite concentration. 

The feeder can be interconnected 
with other equipment for automatic 
proportioning. Dry feeders are of 
two general types: (a) volumetric 
and (b) gravimetric. The former 
type delivers a definite volume of dry 
material per unit of time; the latter 
delivers a definite weight of the dry 
material per unit of time. 

\ saturator is a tank into which 
a quantity of solid form material is 
placed to make a bed through which 
water is drawn at a low enough flow 
rate so that it becomes saturated with 
the material in the tank. The materi 
al is added by hand, intermittently, 
to maintain a sufficient quantity of 
solid form material in the tank. 

The water supply to the saturator 
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Lbs. pure chemical compound required per million gallons 
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Sodium fluoride 

Sodium silicofluoride 
Ammonium silicofluoride 
Hydrofluosilicic acid 
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Fig. 1—AVAILABLE fluoride ion requirements. 
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prepared solution can be 
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fed without the use of a pump if the 
point of application is lower than the 
that it 


Chis is 


solution preparation tank so 
may be fed by gravity 


sible if the design of the unit is such 


pos 


that the through-put rate is governed 
input to the 
closed pipeline 
solution must 
Under these 


and regulated by the 


unit However. for 
feeding the prepared 
be pumped into the line 
conditions it is essential to use a 
pump that maintains a 
atively constant rate of withdrawal. 


\Vhen using a saturator, a metering 


suitable rel- 


pump must always be used, irrespec- 
tive of the condition that exists at the 
application, to maintain a 
withdrawal 
Solution form compounds are much 


pomt of 
constant rate 

easier in handling and in adding to 
the water supply at controlled rates. 
Because these compounds are pur- 
exact and concentrated 
their application involves 
only accurate which can 
be done readily by a small metering 
pump directly from the container in 
which they are purchased. 


chased at 
strengths, 
metering, 


Pertinent Application Problems 

There are two pertinent problems 
that must be overcome in the appli- 
cation of the fluoride solution. 

The first problem is related to the 
method of uniformly applying and 
adequately dispersing a small volume 
of solution at the point of treatment. 
The most accurate means available for 
metering this volume of solution is a 
chemical feed pump. This type of 
pump is extremely accurate for me- 
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Fig. 2—PURE FLUORIDE compound requirements. 


tering a small volume of solution; 
however, its basic principle of oper 
ation involves a piston-type action. 
This principle by nature produces 
a pulsating effect in the stream of 
solution being discharged from the 
pump. This puisating effect gives rise 
to an uneven and discontinuous appli 
cation at the point of treatment. At 
best, it provides an intermittent appli- 
cation of the fluoride solution, or 
slugging. In addition to this, the 
quantity of solution is so small that 
good dispersion is practically impos- 
sible. 

The second problem is related to 
the possibility of syphoning the fluo- 
ride solution from the source of sup- 
ply, due to direct connection to the 
main, in the event that a vacuum is 
created at the point of injection. 
This could occur as a result of pipe- 
line breakage, abnormal hydraulic 
conditions at the point of application, 
check valve failure, etc. 

There are a variety of systems that 
have been used in an attempt to elim- 
inate these two problems of assured 
continuous uniform and safe appli- 
cation of a fluoride solution. 

One type of system entails the use 
of two pumps with an additional so- 
lution mixing tank. The one pump 
is a metering pump, which is used 
to accurately meter the concentrated 
fluoride solution to the second tank, 
into which dilution water is continu- 
ously added. This diluted solution is 
in turn injected into the pipeline by 
a second pump, which is of the higher 
capacity turbine or centrifugal type. 

Because the discharge of the pri- 





mary metering pump is allowed to feed 
open to the second tank, the problem 
of syphoning is minimized to the 
capacity of the second solution tank 
Dispersion has been improved by the 
continuous the large1 
volume of dilute solution. With this 
system, the second solution tank and 
the pump must also be 
constructed of corrosion 
materials. This adds further cost to 
the installation 
the system 

\nother type ol 
used to improve dispersion, but does 
not eliminate the possibility of sy 
phoning, consists of a pipe section 
in parallel with the mainline pipe 
lhe inlet and outlet of this parallel 
pipe section must be placed across a 
restriction in the main line that will 
cause a low-velocity tlow through this 
section. The restriction may be a pipe 
fitting, valve, or other mainline re 
striction, or may be artificially pro 
duced by a pitot tube arrangement 

The concentrated fluoride solution 
is injected into the upstream end of 
the parallel pipe section. The low 
velocity of flow at the point of appli 
cation provides a reasonable degree of 
dispersion. Although this system re 
duces the effect of slugging, it does 
\lso, ex 
perience has shown that a corrosion 
problem is encountered in the parallel 
pipe section unless suitable materials 
of construction are used again making 
for added cost in both installation and 
maintenance. 

\nother system used 
both these problems and 
special comment both from the stand 
point of simplicity of design and posi 
tive safety features. This system was 
developed by Kalamazoo, Mich., 
which began fluoridation in 1950 
During the initial months of this pro 
gram they obtained daily test results 
that indicated a variation in fluoride 
concentration, which was at first at 
tributed to inaccuracy of the feeding 
equipment. Tests later proved this 
variation to be caused by the slugging 
of fluorine solution due to the char- 
acteristic pulsating discharge from the 
chemical feed pump. 


injection ol 


secondary 
resistant 


and maintenance ol 


system which 1 


not positively eliminate it. 


eliminates 
deserves 


The Kalamazoo Water Department 
then began experimentation to devise 
a system which would eliminate this 
variation in concentration as well as 
eliminate the possibility of syphoning. 
The system devised involves use of 
the existing chemical feed pump to 
feed hydrofluosilicic acid into a small 
mixing and dilution tank. The 
metered acid is discharged into the 
top of the tank, into which dilution 
water is added at a regulated rate. 

The constant strength dilute solu- 
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tion is withdrawn from the bottom of 
the tank and injected into the main 
line using a water ejector. This dilut 
ed solution is withdrawn from the 
bottom of the tank by the vacuum 
created in the ejector and is further 
diluted by the water flowing through 
the ejector Excellent dispersion is 
attained, as this dilute solution is dis 
charged to the point of application 
continuously. 
The dilution 
maintain a constant volum: 
solution and to automatically 
positively maintain a constant rate ot 
withdrawal. An air break between the 
pump discharge line and the top of 
the dilution tank positively eliminates 
the possibility of syphoning concen 
trated fluoride solution into the treat 


is designed to 
of dilute 
and 


tank 


ment system 


Solubility Factor 


The physical property of the fluort 
dation agent which affects the use of 
solid form compounds is solubility 
The solubility of any solid form com 
pound is dependent on (a) the tem 
perature of the solution water and 
(b) the time of allowed be 
tween the compound and the solution 


contact 


water. 

The potentially adverse efféct of 
each of these factors can be eliminated 
by proper design and adequate tem 
perature control (again at added in 
stallation and maintenance cost). The 
time factor can be overcome by proper 
mechanical design so that the flow 
rate is low enough to insure sufficient 


dissolving time at the operating tem 
perature. The temperature factor can 
he overcome by providing adequate 
temperature control tor the chamber 
in which the solid material is dis 
solved 

The solubility factor the 
quantity of water that is required to 
dissolve a unit any solid 
compound at specified 
Therefore, im effect, it 
minimum quantity of 
the solid form 


dictates 


weight of 


form some 


temperature. 
dictates the 


aqueous solution of 


compound that must be prepared and 
subsequently metered to the pom} ot 
application by the chemical feed 


pump 

\Ithough 
solution that 
dependent on the selected operating 
conditions, the relative volumes re 
quired to contain one pound of avail 
able fluoride are shown pictorially in 
Figure 3. In the interest of compari 
son, the volumes of hydrofluoric acid 
and hydrofluosilicie acid required to 
contain one pound of available fluo 
ride are also shown. The volume of 
each of these acids is independent of 
the operating temperature, as they are 
purchased in solution form. 

It is essential to point out 
without adequate temperature 
trol, difficulty in maintaining 
trolled operation may be experienced 
with the use of solid form compounds 
Should the temperature of the water 
fall below the required minimum in 
the solution preparation mixing tank, 
will from 


' 


the exact quantity ol 


would be required is 


that 
con 


a con 


undissolved material pass 





TABLE 2 


Composition Factors of Fluoridation Agents 
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Chemical Factors 


lhe chemical property of the fluo- 
on which affects the application 
is its potential to react with 
ions present in the 
r, forming insoluble compounds. 
his property will affect the solution 
preparation operation and the selec- 
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OL 


©.18 gallons *Mydreflweric Acid, 60% 
©.40 gallons “@ydroflucsilicic Acid, 30% 


Drum A 
Drus B 
Ammonium Silicefluoride solution 


Dew C 1.01 galless 


Drua D 6.95 gallens Sediue Flueride solutica 


Deus FE 26.3 gallens Sodiwe Silice flueride solution 


(*Volume independeat ef operating temperatures) 


Fig. 3—RELATIVE VOLUMES of aqueous 

solution to contain 1 Ib of available 

fluoride; solution temperature approxi- 
mately 60°F. 


tem, where they may cause plugging 
and increase water main maintenance. 
If they should (due to unusual con- 
ditions) re-dissolve, it would occur 
in a random manner, causing fluctua- 
tions to occur in the fluoride ion con- 
centration throughout the system; or 
they might pass through in slugs, 
causing an even more undesirable 
condition 

This precipitation reaction will 
occur at any time the individual con- 
centrations of the fluoride ions and 
the interfering ions exceed the limit- 
ing concentrations. As such, the oc- 
currence of the reaction is dependent 
on varying relative concentrations of 
each; therefore, the limiting concen- 
tration of each of the interfering ions 
in the solution water is dictated by the 
concentration of the fluoride ions in 
the fluoride solution, or vice versa. In 
cases where the minimum concentra- 
tion of fluoride ion required to make 
a solution preparation operation 
practical gives rise to the production 
of insoluble fluorides, the solution 
water must be treated to reduce the 
concentration of the interfering ions 
to the limiting value. 

In such cases, this would increase 
the over-all cost of the fluoridation 
operation, both from the standpoint 
of providing adequate solution water 
treatment facilities and the continued 
operating cost of the treatment. Both 
these costs are related to the quantity 
of solution water that would have to 
be treated and this in turn is related 
to the solubility of the selected solid 
form compound. 

Because these interfering ions are 
constituent ions of several of the 
water treatment chemicals, the point 
of fluoride solution application must 
be carefully selected at those installa- 
tions also using chemical treatment. 
At such installations, the fluoride 
solution should not be applied prior 
to any treatment operation designed 
to remove undersirable constituents 


by either coagulation, precipitation, 
or absorption. The simple rule to re- 
member is that any treatment design 
ed to remove othe will 
usually remove fluorides. Following 
this rule, the fluoride solution should 
be applied as the final step in the 
treatment before the water is dis 
charged to the distribution system. 
Chlorination used for the purpose 
of disinfecting the water in the final 
step in the treatment will not remove 
fluoride. Because there is no chemical 
reaction that occurs between chlorine 
and fluoride, these substances can be 
added simultaneously to accomplish 
purification and fluoridation in one 
operation prior to discharging the 
water to the distribution system 


substances 


Selection of Fluoridation Agent 

The 
fluoridation agent to be 
fluoridation operation is, in the final 
analysis, made after a comparison of 
the over-all cost picture for 
This picture is divided 
namely, (a) the immediate 


selection of the particular 
used in the 


eal h 
nto 


agent. 
two parts ; 
cost, which is the initial cost of the 
equipment including installation 


charges; and (b) the operating cost, 
which includes the equipment main- 
tenance cost, the chemical cost, and, 
when considering solid form com 
pounds, the solution preparation cost. 

After taking all cost factors under 
consideration, it will become obvious 
that, generally speaking, the use of a 
solution form compound is, in the 
long run, more economical than the 
use of a solid form compound. 

In addition to the definitely lower 
installation and operating costs as- 
sociated with the use of solution form 
compounds, they offer additional 
practical operating advantages. These 
advantages are: 


1. They are purchased at exact 
solution strength. 

2. They require 
preparation. 

3. Their use involves simply direct 
feed from the container in which they 
are received. 

4. Their lower handling require- 
ment provides greater safety to op 
erating personnel. 


no preliminary 


On the other hand, solid form com- 
pounds, although purchased at exact 
composition, cannot be fed directly 
into the system without some prelimi- 
nary preparation. This preparation is 
not only costly but also invloves con- 
stant supervision to control the two 
variables associated with the opera- 
tion. At best the use of solid form 
compounds is troublesome from a 
practical operational viewpoint. 
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Sodium fluoride 

Sodium silicofluoride 
Ammonium silicofluoride 
Hydrofluosilicic acid 
Hydrofluoric acid 
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Fig. 4—AVAILABLE FLUORIDE ion requirement per 1000 


gpm flow rate. 


It is sound based on 
fundamental, technical, and engineer- 
ing principles that gives the corollary : 
“It is always easier to feed a prepared 
solution than to prepare a solution for 
feeding.”” This corollary holds true 
for any application of a chemical com- 
pound that must be exactly propor- 
tioned to the quantity of water being 
treated. 

It is this reasoning that is the basis 
of the recommendation that solution 
form compounds should be used in 
applied fluoridation. Further, recog- 
nizing the greater degree of hazard 
with the use of hydro- 
fluoric acid as compared to hydro 
acid, it is further reco:n- 
mended that first consideration be 
given to hvydrofluosilicic acid. It is 
recognized that there will be instances 
where the relative transportation costs 
will prohibit the use of either of the 
solution form compounds and in such 
cases the use of adequate temperature 
control is required to maintain uni- 
form concentration of the fluoride 
solutions prepared from solid form 
compounds 


reasoning 


associated 


fluosilicic 


Safety Measures 


\s a protection against dust, the 
operator should wear a dust respira- 
tor, a transparent shield, and 
rubber gloves when handling solid 
form compounds. When handling 
solution form compounds a transpar 
shield rubbet 
should be worn as a protection against 
splashing. 


eye 


ent eve and gloves 


0.2 0.3 0.4 05 


Lbs. avoiloble F required per hour 


Although the feed hoppers of some 
dry feeders are equipped with a dust 
collector, dusting can be greatly re- 
duced by the careful handling of the 
dry material during the filling opera- 
tion. The same hazard can also be 
greatly reduced when filling a satura- 
tor, by slitting the top of the bag and 
emptying the contents while the open 
end is immersed beneath the surface 
of the water. The usual precaution of 
washing the hands after each filling 
operation is a good safety practice to 
be followed. 


Sampling and Testing 


phase of applied 
determination of 


\n important 
fluoridation is the 


Fig. 5—PURE FLUORIDE compound requirements per 1000 


gpm flow rate. 


the quantity of fluoride ion present 
in the water, both at the plant and at 
selected points throughout the distri- 
bution system. This information must 
be obtained and recorded at any plant 
practicing fluoridation. 

The standard tests* used to deter 
mine the quantity of fluoride are 
based on the reaction between fluo- 
ride ion and the zirconiumalizarin lake 
in an acid solution. The color result- 
ing after a definite time of contact is 
dependent on the quantity of fluoride 
present in the sample under test. The 


Examina 

Industrial 
Pub 

(1955) 


*Standard Methods for the 
tion of Water, Sewage and 
Wastes,” 10th Edition, Amer 
Health Assn., New York, N. Y 











Fi 


CHLORINE Gas 





SOLUTION 




















FLUORIDE SOLUTION 


METERING PUMP 


FLWO - CHLORINATOR 





FLUORIDE SOLUTION 
SUPPLY 











INSTALLATION diagram of a Fischer & Porter fluo-chliorinator system. 
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SINGLE MACHINE performs double duty as simultaneous chiorinator and 
fluoridator. 
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four distinct steps, in the order given: 


Step I: Determine the weight of 
fluoride required. 

Step II: Determine the weight of 
the pure form of the agent needed to 
supply the fluoride. 

Step IIL: Determine the weight of 
the commercial form of the agent that 
must be added. 

Step [V : Determine the cost of the 
ivent 


\ practical illustration will demon- 
strate the the 
tematic use of the graphs and tables 
in obtaining the rapid solution to a 
(Hydrofluoric acid and 
unmonium = silicofluoride have not 
heen included, but would be calculated 
in the same manner. ) 


effectiveness of 


SVS- 


problem 


Illustrative Problem 


Che authorities of a municipal wa 
ter treatment plant supplying 0.96 
million gallons of water per day wish 
to fluoridate the entire supply to a 
total concentration of 1.0 ppm fluor- 
ide. The analysis of the water shows 
the existing fluoride concentration to 
he 0.1 ppm. They are interested in 
knowing the weights and compara 
tive costs of each of the agents re- 
quired to be added to the water each 
day to attain the desired fluoride con- 
centration 


Solution 


Step I: Determine 
fluoride required. 


the weight of 


The ppm fluoride that must be add- 
ed are: 

1.0 ppm 0.1 ppm 0.9 ppm 
Referring to Figure 1, the fluoride 
which must be added per million gal- 
lons to obtain 0.9 ppm 7.5 Ib. 


Step II: Determine the weight of 
the pure form of each agent needed 
to supply the required fluoride. 
Refer to Figure 2 and multiply the 
values obtained for 1 million gallons 
by 0.96 
Hydrofluosilicic acid 

9.4 lb x 0.96 
Sodium fluoride eS 
16.5 lb x 0.96 
Silicofluoride 
12.3 lb x 0.96 


Sodium eg lvaek« 

11.81 Ib 
Step III: Determine the weight of 

the commercial form of each agent 

that must be added. 

Referring to Tables 1 and 2, t'ese 

weights are: 


H ydrofluosilicic acid, 30% 
9.02 Ib x 3.33 

Sodium fluoride, 95% .. 
15.84 Ib x 1.05 

Sodium silicofluoride, 99% 


11.81 Ib x 1.01 


30.04 Ib 


11.93 Ib 


Step IV: Determine the cost of 
each agent. 
Referring to Table 1, 
Hydrofluosilicic acid 
30.04 Ib x 0.06 
Sodium fluoride 
16.63 lb x 0.14 
Sodium silicofluoride 
11.93 lb x 0.09 


this is: 


Many communities obtain their 
water from ground water supplies 
using deep well pumps. This water 
may be pumped directly into the dis- 
tribution system. 

The output from each well may be 
treated separately, or the combined 
output from several wells may be 
treated. In the case of separate treat- 
ments the equipment is generally 
located in the pump house, for com- 
bined treatment the equipment may be 
located in one of the pump houses or 
at some centralized point. 

Depending on the size of the com 
munity and the location of the wells, 
there may be one or more treatment 
installations. Because the water treat- 
ment depends on the flow rate, and 
deep well pumps are normally rated 
in gallons per minute, Figures 4 and 
5 are presented as a convenience in 
calculating the requirements for in- 
stallations of this nature. All calcula 
tions using these graphs follow the 
same stepwise procedure as outlined 
and presented in the illustrative prob- 
lem. 





About Dog Days — And Such! 


An open letter from one superintendent to another 


Dear Bill. 


When we were youngsters, this time of year (late July 


and August) was known as “dog days”. I never quite 


knew why—something to do with Sirus, the dog star, or 
the time when dogs went mad and bit little children, or 
the season for dog fennel to be in bloom—or something. 
I did know, however, that it was time of year when the 
“ole swimming hole ” turned green with scum and got 
stinky. We kids weren't allowed to go swimming then, 
“might get sick”. 

In our case there were two swimming holes: Deer- 
foot, sometimes called “eightfoot”, (because of the depth 
of the river there) and the commercial Byer’s Beach. 
Deerfoot was just around the first bend in the river 
above the water works dam, less than a mile above the 
intake for the filter plant. It drew the barefoot boys 
to its diving tree, a dead and bark- 
stumps of the larger 


be ause we 


bare skinned, too 
less old oak, with only a few 
branches remaining to give it the appearance of deer 
antlers—the name was a corruption of deer head and 
eightfoot. The commercial beach, some 214 miles up- 
stream from the dam might draw 50 persons a day dur- 
ing the week and several times that many on week ends. 

It was done some years after my early swimming days 
that I learned that the water works was as unhappy to 
see that green scum as we kids were, for that scum was 
algae bloom and the pigpen odor was caused by 
\nabaena. I learned, too, that some well distributed cop- 
per sulfate in the river reservoir would control that algae 
bloom, much to the delight of the current crop of swim- 
mers and the people who drank the water. 


Recreational Use 
of Reservoirs 


\ll this came to mind—how we used to swim in the 
water works impounded reservoir—when I listened to a 
couple of papers at the AWWA meeting in Atlantic City 
in May. One paper, by Dan Morse, Vice Pres. and Gen. 
Mer. of the Indianapolis Water Co., told how they had 
provided boating (no swimming ) facilities on one of their 
reservoirs. John McFarland, Gen. Mgr. of the East Bay 
Munic. Utility Dist. in Oakland, Calif. said he hoped 
that Dan’s paper didn’t get published west of the Rocky 
Mountains. 

Seems to me that this subject of public access to im- 
pounding reservoirs has been on the controversial agenda 
at AWWA meetings for some time. It seems, too, that 
water supplies in the mid-west are more lenient toward 
the matter than other areas. Typical of the mid-west at- 
titude, besides Indianapolis, are Danville, Decatur, 
Springfield and Bloomington, Ill. In all these cases, 
impounding reservoirs exist on surface supplies on 
streams of relatively low normal flow; all of them have 
complete purification plants. 

In areas where the water supply comes from upland 
sources and the water is delivered untreated to the cus- 
tomer, it is understandable that the consumer might be a 
bit squeamish about drinking water that someone had 
been swimming in, but for other uses—TI don’t know. For 
people, who have been drinking treated and purified wa 
ter from surface streams, the problem is not so acute; 
they have a healthy respect for the efficient and effective 
operation of the water purification plant—and they see 
nothing wrong in using the water works reservoir for 


recreational purposes, if it’s properly done. Remember 
too, in these localities, where water works reservoirs are 
put to such use, there is generally no other body of 


water in the area for recreational use. 


Fluoridation 


I guess it’s all in what you get used to. In that re- 
spect it’s like the matter of fluoridation.—People who 
have been drinking water containing natural fluorides all 
of their lives, don’t seem to “holler” half so much as some 
other people—You know, there’s one thing that has 
always bothered me about this fluoridation controversy, 
which also popped up at the AWWA Convention; and 
that is this: It is well known that tea contains lots of 
fluorides; I understand that one good cup of tea may 
contain up to many, many times as much fluoride as 
you'd get if you drank your full quota of eight glasses of 
fluoridated water a day. If that is so, how come the 
English and Chinese peoples haven’t succumbed to all 
of these dire things that the antifluoridationists predict 
for fluoride water drinkers 


Purification Control 


To get back to these impounded water supplies and 
their use without treatment. I’ve always felt a little sorry 
for the men who work in that type of supply. They 
haven’t really lived—Not until you’ve run a_ water 
works on a flashy stream where the turbidity can go from 
practically nothing to 24,000 ppm in a few days, or from 
zero to 1000 ppm in a few minutes; not until you’ve 
tried to coagulate water at temperatures from freezing 
up to 90 deg. F.; not until during dog days and 
drouths, vou’ve gone up the river bed digging a channel 
from pool to pool to let down enough water for one 
more day; not until the stream has overflowed its bank 
and put your plant out of commission; not until you've 
rowed sacks of blue vitriol around your reservoir ‘til 
vour hands were so blistered you couldn't hold the oars ; 
et cetera, et cetera, et cetera. 

But pshaw—now flood control, larger reservoirs, clever 
machines for distributing copper sulfate and so forth are 
taking all those problems out of “waterworksing’—Why 
now. I understand that down at the Univ. of Florida, 
Dr. Black and Dr. Buswell are studying automatic means 
of controlling the proper dosage of coagulant. That’s the 
next big step in automation. We already have automatic 
filter control, automatic backwashing of filters, auto 
matic pump control, automatic pacing and remote con 
trol of chemical feeders, etc. And more’s coming. 

Where’s the romance of running a filter plant going 
to be soon, with all this push button operation and 
automation. Where will be the long hours, the headaches, 
the backaches and the heartaches of yestervear.—Gone, 
for good, I hope \nd with them, I hope, will go the 
ridiculously low wages for water works men and the 
low water rates which have held back our progress for 
so long. 

I sure go along with John Murdoch on his statement 
that we have had too cheap water, too long. Mavbe, 
this evil, too, is on the way out as these other new ideas 
come in. Well, enough of dog days and reminisces. I'll 
see you at the next section meeting 


Yours, Hor 
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More Methods of Control 
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by GEORGE E. SYMONS, Ph. D. 


In this series, Dr. Symons discusses water works practices in 
the form of short school lectures, designed to assist operators, 
students, and others who wish to review fundamentals in this 


field. 
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c. Methods of insulation include 
insertion of insulating joints between 
dissimilar metals and the use of in 
sulating joints to prevent the fow of 
strays currents. 


(1) For mains, 
insulating joints include special cast 
iron or steel insulating flanges, asbes 
tos-cement nipples, or insulating 
sleeve couplings. An example is 
shown in Fig. 4. 

On valves, bakelite and steel 
may between the 
valve flange and valve body. 

Neoprene sleeves are used to 
cover these insulation joints on large 
lines. 

(2) Nylon is used for insulating 
bushings where copper service lines 
are connected to steel mains. 

d. Paints and other protective coat- 
ings are a form of insulation. 

e. An excellent ‘‘Nontechnical 
Manual” on insulation and bonding 
as a means of corrosion control was 
published by L. B. Hertzberg in Jour. 
AWWA Vol. 48, No. 6, p. 719 
(1956) 
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trolysis when stray electric currents 


flowing between adjacent pipelines 
or structures develop unsafe voltages 

b. According to Hertzberg, a cop 
per cable connecting pipe sections is 
“installed to provide a low resistance 
path for the current and to reduce 
the voltages to safe values. 

c. Bonding finds its greatest use 
in corrosive soils, where external cot 
rosion 1s a great problem 

d. The subject of stray currents 
always raises the question of the pro 
priety of grounding house electrical 
circuits to water pipes as a safety 
measure 

(1) When done according to prop 
er standards, grounding has not 
caused damage to pipes, quality of 
water, property, or life 

(2) One of the restrictions to the 
practice of that only 
secondary distribution circuits of al 
ternating current may be grounded 
to water pipes 

An electrical jumper should 
he connected around the water metet 


grounding is 


|... Deactivation 
] DEFINITIONS 


a. Deactivation is the term applied 
to the removal of dissolved gases 
from water, with particular reference 
to the removal of oxygen, carben di- 
oxide, and hydrogen sulfide 

d. Deaeration is the term applied 
to the removal of oxygen 
from water. It is generally applied to 
physical rather than chemical means 
ot removing dissolved oxygen 


dissolved 


DIssOLVED OxyGEN REMOVAI 


a. Removal of dissolved oxygen 
may be accomplished in several ways. 

(1) Cold water vacuum deaeration 
may be accomplished by 
the water to a reduced 
vacuum of 28 to 29 inches. 


subjecting 
pressure or 


Best results obtained if 
the water passes through the deaera 
tor in thin films over slats (See Fig. 
5), or gravel. The temperature of the 
water affects the results obtained 


are 


Experiments at the Univer 
sity of California indicated that if 
water at 70°F trickles through a 20 
ft layer of coarse gravel in a tank, at 
a pressure of 1/30 atmosphere, the 
dissolved oxygen content will be re 
duced to about 10 per cent of satura 
tion, at a rate of 3500 gpd per cu ft of 
tank volume 
(2) Hot water deaeration is usu 
ally practiced in conjunction with the 
preparation of boiler water. 
Open heaters, particularly, 
spray types, will reduce the dissolved 
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NOTE. DESIGNED CAPACITY 409 MILLION 
GALLONS PER DAY INSTALLED 
APRIL 2, 1935 


ORIFICE LEADS TO PROPORTIONER 
CONTROLS FOR REGULATION OF 
SODIUM SULPHITE SOLUTION 
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Fig. 5.—DESIGN for decerating tank and slat packed tower construction for 
Grande Ecaille Mine of Freeport Sulphur Co. 


oxygen content to 0.1 to 0.2 ppm, if 
the water is brought to a temperature 
of 208° F or so, by steam 

\tomizing and tray type de 
aerating heaters are also used 

(3) Removal of dissolved oxygen 

by chemical reaction may be 
plished by adding a chemical with a 
great avidity for oxygen. This meth 
od is often employed in connection 
with boiler waters, but it has 
been used in industrial water supplies 
as well to protect long pipe lines. 

The most commonly used de 
oxygenator is sodium sulfite, often 
employed to remove residual dis- 
solved oxygen after other deaerating 
methods. 

The chemical reaction is 

O. + 2Na:SO 2 NaeSO, 
and the amount of sulfite 
needed is approximately 8 parts of 
sulfite for each part of oxygen to be 
removed 
This reaction is much more 

rapid at elevated temperatures. At 
normal temperatures, a catalyst (a 
copper or cobalt salt) speeds the re 


accom) 


also 


sodium 


action 

(4) Dissolved oxygen can also be 
removed by passing the water ovet 
iron turnings. This is not practical 
for large volumes of 
results in some iron pickup by the 


water and also 


water 

(5) oxygen 
moved from water by sweeping or 
stripping it out with nitrogen gas, 
but this method is not economically 
feasible in practical applications. 


Dissolved can be re- 


CARBON D1oxIDE REMOVAI 


a. Carbon dioxide will be removed 
along with oxygen in vacuum deaera 
tors. 


b. Carbon dioxide in ground wa 


ters can be removed by aeration in 
any type of aerator, but the value of 
this treatment is somewhat dubious 
since the dissolved oxygen introduced 
into the water may have a greater 
effect on corrosion than small amounts 


of carbon dioxide. 


c. Carbon dioxide can also be re 
moved by passage of the water over 
limestone. This is a chemical rather 
than a physical treatment process and 
will be described later 


HiypDROGEN SULFIDE REMOVAI 


a. Hydrogen sulfide present in 
ground waters will react with iron to 
create corrosion effects; it may be re 
moved mechanically by 
aerators or by aeration 


vacuum «ce 


b. Hydrogen sulfide can also be 
removed by chemical treatment as de 
scribed later 


ECONOMICS OF DEACTIVATION 


a. The process of vacuum deaera 
tion has generally been considered as 
too expensive and involving too many 
control problems to be used as a 
means of reducing pipe corrosion in 
municipal supplies 


b. Thesis studies at the University 
of California in 1938 and 1943, indi 
cated that the cost of partial deaera 
tion to reduce corrosion to a satis 
factory level was in line with other 
forms of treatment. 


c. Powell—Wat. & Sew. Wks., 93: 
93(1946)—described the single stage 
vacuum deaerator shown in Fig. 5, 
which was installed at Port Sulphur, 
La., and estimated the cost of a single 
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-halk powder 


Marble or limestone chips 
or coarse silica sand 


of compacted glass 
other suitable 
Sup: orting and straining 


material 


cks or pinch cocks 
se in regulating 
w or disconnecting 
pparatus, etc. 
k or bottle, slowly 
ntinuously over- 
ne with carbonate 
water. 
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1000 


plant at 
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ich 1000 gpm additional 
! the additional equip 
is estimated at $3500 


Stage units are more 


original equipment 
woth increase rapidly 
vacuum to be main 
higher vacuum is re 

umount of residual dis 

is to be kept at a very 

Less costly operation is pos 
the vacuum maintained is on 
r of 25 to 28 in. of mercury 
urther reduction of dissolved 
in be obtained at lower to 
operation by adding a de 


ating agent such as sodium 


iS cle S( ribed above 


J... Chemical Treatment 


{ HLORINATION 


otouling of water pipes not 
in lowered carrying ca 


so creates corrosive con 


ation 
ill concentration of resi 


ot water supply to 


the distribution sys 
due to 


ne is 
minimize corrosion 
activities 

killing of sulfate splitting 
ill prevent the formation 
sulfide and its attendant 
iron 


reaction with 


) 


) Biochemical corrosion general 

irs in water devoid of oxyget 
containing appreciable amounts 
matter 
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waicr 
In this 
case, biological growths on pipe lines 
decompose at the point of contact 
with the pipe, and create an anaerobic 
condition which results in corrosion. 


It can also occur in 


containing dissolved oxygen 


HypROGEN SULFIDE REMOVAI 


a. Since hydrogen sulfide readily 
reacts with iron to produce ferrous 
sulfide, this reaction may be utilized 
to remove the sulfide from waters. 

b. The simplest method is to pass 
the water through a box containing 
iron turnings. These turnings have 
to be replenished as the iron is used 
up in the reaction. 


PH 
a. Where waters are low 
bonates and high in carbon dioxide 
content, the pH is likely to be in the 
acid range. Waters containing acid 
mine wastes likewise have a low pH 
and are highly corrosive 
b. The pH can be adjusted upward 
by passage of the water through a 
bed of limestone rock or by adding 
soda ash by chentical 


\DJUSTMENT 


in bicar- 


either lime or 


feeders 


STABILITY ADJUSTMEN1 


a. In order to understand stability 
adjustment, it is necessary to know 
something of the action of natural 
waters with respect to their ability to 
either corrode metals or to lay down 
a scale. 

b. This pipe scaling-corrosive abil- 
ity is an equilibrium which depends 
on several factors and which may be 
reversed in either direction by adjust- 


ment of one or more of these factors. 
When the water neither corrodes nor 
lays down a scale it is said to be 
stable, or in balance. 

(1) The mechanism of this equi- 
librium may be explained in terms of 
the saturation index, which is defined 
as the algebraic difference between 
the actual pH of the water and pH,, 
where pH, is the pH the water would 
have if, without change in composi 
tion, it were in equilibrium with solid 
calcium carbonate. 

(2) The saturation index, which 
is a measure of the stability of the 
water depends on these factors: pH, 
temperature, and concentration of 
carbon dioxide, carbonates, bicarbo 
nates, and hydroxides present in the 
water. 

Stability diagrams showing 
the relation of pH to alkalinity factors 
are available, in large easily readable 
reproductions, from the AWWA of 
fice. These diagrams can be used for 
the solution of problems involving 
the stability of water based on equi 
librium conditions. 

. The can be 


saturation index 


calculated from the pH and the chem 
ical analysis of the salts dissolved in 


the water. 

c. Another method of determining 
this reversible scaling-corroding abil- 
ity of water is the Marble Test 

(1) The Marble Test depends on 
bringing the water sample into equi- 
librium with calcium carbonate by 
allowing intimate contact of the water 
with pure calcium carbonate, in a 
closed vessel. 

.. . The resulting change in total 
alkalinity indicates the capacity of the 
water either to deposit or dissolve 
calcium carbonate. 

. The test can also be used to 
determine the pH which the water 
will have at equilibrium. 

(2) Chas. P. Hoover 
AWWA, 30: 1902( 1938) proposed 
the following technique for the Mar- 
ble Test: 

Determine either alkalinity or 
pl 1 of the water, or both 


Jour. 


... To another portion of the 
water, add chemically pure washed 
precipitated CaCOs in excess (a tea- 
spoonful to 150 ml). Stir a few min- 
utes, allow to settle and filter. 

Determine the alkalinity or 
pH on the treated sample. 

—If the alkalinity or pH has in- 

creased, the original water was 
not saturated and will tend to 
be corrosive. 
If alkalinity or pH are un- 
changed the water is in chem- 
ical balance with respect to cal- 
cium carbonate. 





If alkalinity or pH has de- 
creased, the water is supersat- 
urated with CaCO, and will 
tend to form scale. 

Wat. Wks. & Sew., 
continu 


(3) Enslow 
86 :107 | 1939) proposed a 
ous stability indicator for applying 
the marble test under plant condi- 
tions. The principle of the device is 
shown in Fig. 6 and it may be con- 
structed from laboratory glassware 
or purchased from a supply house 
(Fig. 7). 

d. The object of stability adjust 
ment is to create a condition whereby 
there will be no tendency of the water 
to form scale or corrode the pipes 

(1) Generally, the adjustment em 
ploys pH adjustment either by pas 
sage of the water over limestone o1 
by adding lime or soda ash as indi 
cated in Sect. J-3-b. 

(2) Practically, stability 
ment is carried on to the extent that 
a thin coating of carbonate scale is 
produced as described in the next 


adjust 


section. 


FILMS 


a. Calcium Carbonate Film 
ward adjustment of pH has, as its 
object, to produce a pH above the 
calcium carbonate saturation value so 
that the entire pipe interior will be 
coated with a thin film of calcium 
carbonate or carbonate and iron rust 


DEPOSITION OF 


Up 


mixture. 

(1) The theory is that such a coat 
ing minimizes the access of oxygen to 
the cathode areas of the pipe. 

(2) The method 
better in hard, alkaline waters, where 
there is a slight calcium carbonate 
excess. In soft with a 
positive saturation index, the calcium 
carbonate content may be too small 
to lay down an adequate coating. 

(3) The treatment consists of add 
ing either lime or soda ash, or both. 

For waters having a negative 
saturation index (tendency to 
rode) lime is used for treatment when 
the alkalinity is less than 35 ppm. 

When the alkalinity of the 
water is greater than 35 ppm, either 
lime or soda ash may be used. 

Soft may need both 
lime and soda ash to provide both 
calcium and carbonate. For example, 
if the COs content of the water is 
than 5 ppm and the alkalinity 
content is less than 10 ppm, both 
lime and soda ash are added to sup- 
ply both calcium and carbonate ions 
and to produce a final alkalinity of 
about 35 ppm. 

. . The relative amounts of lime 
and soda ash to be added are deter- 
mined by trial and error using the 
results of the Marble Test. 


seems to work 


waters, even 


cor 


waters 


less 
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b. Silicate Films.—The addition of 
soluble silicates, such as sodium sili- 
cate, in sufficient amounts will pro- 
duce a precipitated film of caletum 
silicate, which protects the metal. 

(1) Silicate films are found advan 
tageous in naturally soft waters and 
in waters softened by  cation-ex 
change. 

(2) Naturally occurring silicates 
in water are not as effective for film 
formation as are added silicates. 

(3) The amount of silicate dosage 
is relatively low, approximately 8 
ppm as SiQ». The 38 per cent com 
mercial solution of NasSiQs, is com 
monly used for the treatment. 

c. Polyphosphate Films.—rThe 
complex glassy sodium phosphates 
(sodium hexametaphosphate 
(NaPOs)«; sodium heptaphosphate, 
NazO( NaPQOs );; or tetra-sodium py 
rophosphate, Na,yPO; used in 
siall dosages to produce an extreme 
ly thin film 
and thereby 
on iron 

1) The dosage is approximately 
2 ppm. 

(2) Some controversy exists as to 
the actual formation of the polyphos 
phate film on the pipe interior, but 
mac 


are 


molecules thick ) 
attack 


(a few 
reduce corrosion 


certain observations have been 
about the treatment 

In starting the polyphosphate 
treatment on an old heavily encrusted 
pipe line system, difficulty has some 
times been noted in the tendency of 
the polyphosphates to strip off old 
deposits and disperse them in_ the 
water. 

Polyphosphates exhibit a se 
questering and prevent the 
precipitation of iron already in the 
water or iron dissolved by the corro 


action 


sive action of the water. 


The formation of large tuber 


Fig. 7.—ENSLOW continuous corro- 
sion and stability indicator. 

cles in the nside of the pip is pre 
vented 

In small water piping in build 
corrosion products do not col 
piping. 
(3) The two best known commer- 


Ings, 


lect and clog the 


cial brands of these glassy polyphos 


phates are Nalco-18 and Calgon 


K ... Cathodic Protection 
l FUNDAMENTALS 


Wat. 


cath 


to Sudrabin 
2: 11, (1945) 
in the simplest sense, 


a. \ccording 
iF sw Seu : 
odic protection 
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- 


Positive pole 


- Negative pole 





hited 





Pipe line acting as cathode 





A oi git 





—< 








Fig. 8.—ELECTRICAL circuit for cathodic protection. 
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Painting every 4 years 
Cathodic Protection 
Cathodic Protection 
plus painting inside of 
roof every 4 years. 


16 20 24 Years 








Fig. 9.—COMPARISON of overall costs of cathodic protection vs. 


painting 


of interior tank surfaces during 24-yr period. 


“consists of stifling the flow of cur 


rent which accompanies electrochem 
ical corrosion, by projecting a current 
flow through the 
to the metal surface to be protected = 


corroding medium 


Stated another way, the elec 
trochemical reaction of corrosion can 
be reversed and corrosion prevented 
ndering the metal surface “pas 
applying a direct current 
overvoltage to the surface to be pro 
tected and thus making this surface 
cathodi 


by re 


Sive ‘s by 


instead of anodi 

electrical 
into the 
action 


) By this impressed 
fed 


reverse 


electrons are 
the 
This system is dia 


current, 
metal, instead of 
of corrosion 
grammed in Fig. 8 

b. Another method of 
protection of cathodic nature is to at 
tach a metal of higher oxidation po 
tential, which being anodic, will cor 
rode and will be sacrificed to prevent 
the corrosion of the principal metal 


obtaining 


1) This system is more correctly 
termed rather 


than cathodic protection 


“galvanic protection”, 


>) An example of this type of 
corrosion prevention is the attach 
ment of zine plates to steel surfaces 
Galvanized iron pipe is also an ex 
ample of this “galvanic protection”. 
c. The order of magnitude of this 
impressed electric current is from 1 
to 15 milliamperes. 
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1) Voltage depends on resistance 
of the circuit 
to 30 volts 


and may range from |] 


>) Only direct current may be 


used 
2 DISADVAN- 


ADVANTAGES AND 


TAGES 


a. Sudrabin lists these advantages 
for cathodic protection 

(1) Installations often can be made 
without taking the equipment out of 
service and this is especially advan 
steel storage 


tageous for elevated 


tanks 


) 


(2) 
not require special preparation. 


Surfaces to be protected do 

(3) The use of adequate current 
density will give adequate and con 
tinuous, uninterrupted and non-fail- 
ing protective effect 

(4) Cathodic protection requires 
little and little super- 
visory 


maintenance 
attention 
(5) The chemical nature of the 
bulk of the water is unchanged 

(6) The impressment of electrical 
current will cause the precipitation 
of a thin film of calcium carbonate 
on the metal surface and this is added 
protection 

b. Generally there are only 
disadvantages to cathodic protection. 


two 


(1) Since the anode cannot be in- 


3 . SOURCES OF 


stalled inside a water main, the sys- 
tem is of no value for protecting the 
internal surfaces of pipe lines. It can 
be used, however, to protect the out- 
side surfaces of pipe lines. 


(2) Ice presents a problem to the 
handling of the anode in the inside 
of elevated tanks in northern climates. 


PROTECTIVE CURRENT 


a. Excluding the galvanic type of 
protection, the most used method of 
obtaining the protective current is an 
external potential force that can be 
regulated to impress the current 
necessary for protection. 

b. This external potential can be 
supplied as direct current from stor- 
age batteries, wet type rectifiers, dry 
type rectifiers, and direct current gen- 
erators driven by electric motor, gas 
engine, or windmill. 


Ke momics 


a. It has been stated that cathod- 
ic protection will compete on an 
basis with other methods 
of corrosion prevention. 

b. For elevated water tanks, data 
have been prepared to show that 
cathodic protection is less expensive 
over a 24 year period than main- 
tenance and regular painting (See 


lig. 9), 


economic 


c. Cathodic protection has the 
added advantage that it is continu- 
ous whereas between intervals of 
painting, the paint surfaces may 
fail in many areas, thereby allow- 
ing corrosion to proceed at those 
points 
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Shock Pressure from Water Hammer 


velocity of 


D ATA! that deal with V, 
pressure wave in feet per second ; 
Ve, velocity of water in feet per second ; 
and p shock pressure in pounds per square 
inch for instantaneous closure of valves in 
water lines can be correlated by means of 
the expression 
p 0.01369 Vw (Vp 
This equation can be solved readily and 
accurately through use of the accompany 
ing nomograph on which Y, has 
replaced by the nominal pipe size in inches 
for both Schedule 40 steel pipe and 
AWWA cast iron pipe. (Note that for 


76 6) 


been 


steel pipe, the graduation for 2-inch pipe 


appears between that for 2% and 2-inch 
pipe. This situation represent 
an error; the scaling depends upon the 
ratio of internal diameter to thickness 
of wall and is exact agreement with ac- 
cepted dimensions 

The use of the chart, which was con 
structed in with well-known 


does not 


accordance 
A Nomograph 
by D. S. DAVIS 
Professor of Engineering 
University of Alabama 
ended Ala. 


2. Davis, D. S., 


methods?, is illustrated as follows: What 

shock pressure should result when a valve 

is suddenly closed in a 1% inch steel pipe 

through which water is flowing at 1.8 

feet per second? Connect 1% on the left 

side of the nominal pipe size scale and 

18 on the V.-scale with a straight line 

and note the intersection with the p-scale 

at 110 pounds per square inch 
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1. Crane Company, Valve World, No. 3, 1951, 
reproduced in Paper and Pulp Mill Catalogue, 
33rd ed., page 543, 1956-57. 

“Nomography and Empirical 


Equations,” Chapter 6, New York, Reinhold 
Publishing Corporation, 1955. 
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The “CO. Alarm” in Digestor Operation 


“As Goes the Digestor, so Goes Your Plant!” 
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by FRANK H. MILLER and W. T. BARRON 


Mr. Miller is chief engineer of the Hampton Roads Sanitation Dis- 


trict Commission 


Mr. Barron is superintendent of sewage treatment for the Com- 


mission. 


In this article is revealed a practical means of maintaining the 
health of sludge digestors by watching their "Co. Line.” 





capacity eac h, one with a floating cov- 
er and the other with a fixed concrete 
cover, 

\t the Plant and 
the Boat Harbor Plant periodic 
trouble sudden failure of the 
digestion process has been expert- 
These failures were studied 
and found to be caused by three fac- 


Lamberts Point 


with 
enced 


tors 

Factor +1—Raw sludge load be- 
vond the capacity of the existing di- 
gestion tanks 

Factor #2—Scum buildup in the 
digestors that resisted all efforts to 
effect dispersion. (Filter tip cigar- 


ettes, other things, 
help!) 

Factor #3—This factor is related 
to the scum buildup. The H.R.S.D.C. 
has external heat exchangers for 
sludge heating in two of their plants 
and submerged heating coils in the 
other. The scum buildup seems to 
restrict the proper dispersion of heat 
throughout the tanks. On several oc- 
casions temperature samples have 
been taken throughout the entire 
depth of the tank to find that the 
upper 10 feet in the tank had a tem- 
perature of less than 60°F, while the 
next lower 12 feet had a temperature 


among are no 
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GRAPH +1—Reproduction of a ten day portion of CO. record chart at the Boat Harbor Plant 


tant CO, 3 S¢ 19-22 e-wa t trouble and digester failure that 




















of over 90°F. This condition was that must be watched closely at all gestor capacity to which can_ be 
was much more pronounced in the _ times diverted a portion of the daily heavy 
tanks heated with the external heat - ” load of raw sludge. In our case we 
exchangers than in the tanks with Experience a “Dear Teacher had no choice but to pump the sludge 
submerged hot water heating coils; By bitter and costly experience we — into the “sick” digestors or shut down 
however, loading is much less in the learned that when a digestion tank the plant. The plants are in such close 
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factors contribute to making the di to bring it back to normal operation beaches that any interruption in the 
gestion process a critical operation again when there is no standby di treatment process is highly undesir- 
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GRAPH #+2—Reproduction of a 30 day CO, record chart for No 2. Digestor functioning normally at the Lamberts Point 
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We Search for a 
Warning Signal 


Our interest 
some practical method that could be 
used to indicate impending digestor 
trouble before it is too late. We were 
sure that by the time a significent pH 
change takes place in the digestor 
liquor the sludge has lost its buffering 
Using the test 
found that 
had 


from &5 


became critical in 


power and is “sick” 


for volatile acids, it was 
a normal operating divestor a 
volatile acids content of to 
250 ppm. Samples from the scum 
laver would run a volatile 
tent of from 1.000 to 2,000 pom. To 
our it found that a di 
gestor could have a 250 ppm volatile 
content and forty-eight hours 
a volatile acids content of 


i¢ ids con 


SOTTOW Was 
acids 
have 
1,000 ppm with an accompany 


later 

over 

ing gas production drop of 60%. 
The small quantity of gas still being 


May 1957 and first part of June at the Boat Harbor Plant. 


produced after failure in this instance 
showed a COs content of between 
50% and 60%. A daily COs content 
check on the gas from this digestor 
was made. As the digestor was 
coaxed back into operation it was ob- 
served that the CO» content gradually 
dropped. Over a period of a month 
the CO, content dropped from a high 
of 60% to a daily average of 33%. 
When this daily average of 33% was 
re-established the digestor was back 
in normal operation, producing a 
quantity of gas in proper relation to 
the daily raw sludge feed 

Our records indicate that a diges 
tor in normal operation will produce 
a gas with from 31% to 35% COs 
content. Of course if lime is being 
fed to a digestor on a routine basis 
the CO, content will be lower. Any 
plant that feeds lime to its digestor 
as a routine procedure will have to 
establish what the normal COs con- 





tent of its gas should be. Our records 
indicate that when the CQO. content 
of the gas builds up to between 36% 
and 37° 
days of 
sludge loads the 
will go above 35‘ 


trouble will soon follow. On 
exceptionally 
CO. 


heav\ Taw 
content of the 
gas temporarily, 
but usually drops back 
when the load is reduced. A 
jump of COs on a 


be expected if any abnormal condi 


below 35‘ 
sudden 
daily check can 
tions exist. 

What to watch for is that presistent 
upward trend in COs content for 
three or more days. This is the key 
to controlling a digestor by daily 
recording the CO. content of the gas 
We set up a graph in the digestor 
control horizonal red 
line drawn co. The COs content 
of the gas from each digestor is de 
termined daily at the time of 
day and plotted on this graph. Any 
COs reading of 35% or on con 
watched 


room with a 
5° 


at 3 
same 


Ove! 
secutive days is very care 
fully. lf the CO. trend con 
tinues the raw sludge load is shifted 
to another digestor if possible, or 
may even be tank trucked to another 
plant. The scum and heat situation is 
also checked In ou! 


Increase 


opinion the 
trend of rising COs in digestor sludge 
gas 1s the best early warning indica 
tion of impending digestor trouble 
of any control measure now available, 
no matter what the cause. This trend 
can usually be recognized in time to 
circumvent further trouble. Presented 
herein are three graphs, two of which 
‘epresent a portion of the actual plant 
control graph 

Graph #1 shows percent COs dur 
ing a trouble period, demonstrating 
the rising CO. which was not re 
flected by either volatile acids in the 
sludge or total gas produced 

Graph #2 shows COs results in 
the normally operating digestor. Note 


COz ALARM IN DIGESTOR OPERATION 


the relatively smooth COs curve ob- 
tained. 
Graph #3 
Feed, Seed Sludge 
COs and total Gas 
composite graph for a recent period of 
perilously imminent digestor failure. 
in this case, a failing gas production 
and the CO. rise in the gas occurred 
at about the time. Perhaps 
neither alone, and most certainly not 
record alone, 


records Raw Sludge 
\dded, Percent 
Production in a 


sale 


the gas production 
would have been entirely convincing 
of the imminence of trouble. Togeth 
er, their early warning resulted in 
remedial action and in all probability 
avoided a much more serious condi 
tion than that which did occur. It 
is to be noted that the CO. increase 
warning began on May 14th and the 
gradual but presistent rise in CO» 
content for three successive days was 
warning of trouble ahead 
were ap- 


a clear 
unless corrective measures 
plied. In this instance the remedy 
was a reduction in digestor loading, 
followed by the addition of digested 
sludge to re-establish a higher ratio 
of digested sludge to raw sludge 
input. 

In each of our three 
plants we have installed a 
rsat type stack gas analysis unit 
with the burette and the single CO. 
absorption unit only. This equipment 
cost approximately $130.00 but less 


treatment 
standard 


expensive gas analyzers for the 
simple CO. determination are avail 
able. The absorption unit 1s charged 
with 180 ml of 9-N. NaOH, which 
1S replaced when it becomes very 
milky due to sodium carbonate pre- 
cipitation. Tests are made daily at 
the same hour each day on all pri 
mary digestors by the regular operat 
ing personnel. The picture at the head 
of this article shows the CO, Analy- 
zer and E. K. Goffigon, our chemist, 


making a COs test. Note the record 
graphs, alongside, to which is added 
the CO. content of the day. 


Conclusions 

By the time a significant change 
as occurred in pH value in a di 
gestor, it is usually too late to save 
a heavily loaded tank 

Volatile acids content in a digestot 
cannot be determined im any prac 
ticable manner with sutticient ac 
curacy and in time to permit needed 
adjustments which might avoid di 
‘stor failure. 
The rise of COs content in diges 
tor gas above the established normal 


ge 


is the best early warning signal ot 
failure vet discovered and usually be 
comes evident in time to take cor 
rective measures 
The analysis 
made quickly and easily by an opera 
tor, with a minimum of special in 
struction. The chemist 


are not required to 


( heck can be 


gas 


of a 


this daily 


services 
ake 
routine check. 
In making determinations 
(a)—Place the gas analyzer near 


CO, 


the digestor gas line in a permanent 


atten pt to 
(equipment 1s fragile 


will other 


place. Do not move it 
about the plant 
and expensive breakage 
wise be high). 

(b)—-Do not use composited gas 
from than digestor at a 
time for testing 
leading and need will 

(c)—Purge gas line 


with digestor gas before drawing gas 


one 
Results will be mis 


more 


not be served 
thoroughly 


into testing equipment. 

(d)-—A convenient point for sam 
pling is usually the centrally located 
tubes for all digestors. 
conveyed 


manometet 
From here 
readily by rubber or plastic tubing to 
apparatus located nearby. 


Yas can be 





McCartt New Supt. Covington 
Sewage Treatment Plant 


W. D. Anderson, Gen. Mer. of 
Sanitation District No. 1, Covington, 
Ky. announces that Lawrence E. Mc 
Cartt has been appointed Superin 
tendent of the District’s Sewage 
Works, succeeding Thomas S. Danks, 
retired. 

Mr. McCartt was graduated from 
the University of Cincinnati with a 
degree in Civil Engineering. He 
served for a number of years as City 
Engineer for Covington, Kentucky. 
For the past 15 years he has been 
County Engineer for the County of 
Kenton, Kentucky. For the past 12 
years Mr. McCartt has been a mem- 
ber of the Board of Registration for 
Engineers for the Commonwealth of 
Kentucky. 














“Happens every time we start a new 
job on a Friday.” 


Abel Wolman Again Honored 


Receives Honorary Degree 
from Drexel Institute 

On June 15, 1957 Dr. Abel Wol 
man of Baltimore, Md., was honored 
by Drexel Institute of Technology, 
Philadelphia, Pa., which conferred 
on him the honorary degree Doctor 
of Science. 

The citation reads “To Abel Wol 
man, eminent consulting engineer, 
distinguished teacher and honored 
public servant who, through brilliant 
leadership and accomplishment, has 
created new horizons for the engi 
neering profession.” 

Dr. Wolman was presented by 
Francis S. a friend and as 
Vice Chairman of the Board of 
Trustees of Drexel Institute. 


Friel, as 
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New Parshall Flume Type 


Eliminates stilling chamber, debris accumulation, 
some maintenance and considerable cost 





TANTS, we of the 


neers have long been 


th available methods for by EDWARD a DAVIS 

nt ne ger ao - Mr. Davis is a partner in the Chester Engincers, 
= of Pittsburgh, Penna. In this article he describes 

. ng in desired the first installation of a new flow measuring de- 

usually required both vice, as the outgrowth of his ideas and specifica- 


expensive installa 


at most flow measure 


tions. 


cd trequent maim 











initiation of ; xiensive research de- only measures sewage flow with much 
velopment an ing program at greater accuracy, but also requires 
Burgess-Manning’s Philadelphia _ little or no maintenance and marked- 
plant. The result was a vastly im ly saves on construction costs as well. 
proved Parshall flume unit which not The State School at Polk, Pa. (a 
client of the author’s firm) beginning 
in December 1956, provided the 
scene for the initial use of the new 
unit. In addition, it was placed on 
display at the Manufacturers’ exhibit 
in connection with the Los Angeles 
(1956) annual meeting of the Fed- 
& r eration of Sewage and_ Industrial 
oe ‘ Wastes Associations. First results at 
ee o the Polk School and the reactions of 

Be r ~ > = engineers at the Los Angeles meeting 
. proved to be highly satisfactory and 
gratifying. As a consequence, the 

Penn Instruments Division is moving 

ahead with plans for mass production 

of the new unit, which has been desig 


nate d Type ML. 


ei 


—— 


Polk School Installation 


The Polk School provided an ap 
propriate testing ground for the new 
unit. The school is an_ institution 
housing approximately 3,400 men- 
tally defective children, plus a med- 
ical and maintenance staff number- 
ing 1,000. The school operates a cen- 
tral power plant for the manufacture 
of its own light, heat and power. It 
uses about 16,000 tons of coal yearly 
to heat approximately 10,000,000 cu- 
bic feet of building space. With the 
preparation of meals for the school’s 
large population, the operation of a 


NEW Burgess-Manning Type ML Parshall flume unit, showing 4-inch steel ' 
float riding on water surface. laundry servicing both patients and 


Acree ese Pre agp Sos staff, and the round-the-clock use of 
toilet appurtenances by the patients, 
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SEWAGE FLOW MEASURING UNIT 


sewage facilities are in almost con 
Stant use. 

The ML unit was particularly wel- 
comed by the school maintenance 
staff because of the new disposal 
plant recently constructed so that the 
school can handle its own sewage 
problems. Lloyd McKissick, school 
maintenance engineer, reported that 
the new unit “worked perfectly” in 
ail performances and was in keeping 
with the school’s modern plant design 
Che writer was particularly gratified 
because the new unit ended a long 
period of trial and error in searching 
for adequate methods of se wagt flow 
measurement 


Prior Methods unesssannnns COMPANY 

Years ago, Venturi meters were 
employed; but frequent stoppages 
occurred because of solids in the 
sewage. It was necessary to place 
the transmitting and recording mech 
anisms in a gravity flow line 

Later, an endeavot was made to 


] 
; 


measure flow into the sewage disposal 


lant by gravity through the 
irs and orifices. But again the 
r defects re sulted Solids 
back of the weirs and orifice 
or the range of flow wa 
or complicated CHART of sewage flow for one day at Polk, Pa. State School, where first 


every Case, installation of new Type ML Parshall flume unit was made. 


as tloats set 


plugging up 
not recording ; 
later, Venturi flu 
used, but with the necessity f sep 
irate wells for recording the height 
of water, trouble was always experi 
enced 


Cone | the first methods used to 
ure the depth of flow in Ven 


? 
tur1 flumes was by means of a low 


range pressure recording gage read 
ing from O to 1 foot or O to 2 foot 
The pressure bulbs still had to he 


placed in wells to protect them ; there 


tore the same maintenance prob 
let IS ATOSE 
Venturi flumes were then dis 
carded in favor of Parshall flumes 
the capacity of which could be more 
calculated and which wert 
more accurate than the Venturi 
flumes 
For vears a search was made to! 
a method of recording the depth of 
flow in the upstream part of the 
flume, where it would be unnecessary 
to use separate float wells. The de 
velopment of the improved flow meas 
uring unit answered this need. Its ac 
curate measurement capabilities and 
small maintenance requirement Arts 


ave solved the thorny problem of SEWAGE flow is recorded in 12-inch diameter, uniformly graduated chart 


) rl a ‘ | . \j } h on) 1 Ss) . . 
measuring liquids which contain sol designed for daily or weekly removal. 


ids ; ; t nete y DE é ed presse 
Of the three main benefits of the ; sn tk talled any e to 25 feet fy 
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nstruction economies, low 
last is 
because 

and 
which 


requirement—the 
ost welcome 
rent bothersome, 


ludge-cleaning 
' 


lling well required 
of the new 


unount 


the unit 
float rod 
smiutting cle 


iterproof metal 


nee of the flume 
f the 
incl 


SEWAGE FLOW MEASURING UNIT 


iron properly painted to be imper- 
vous to weather conditions 

Because the need for the construc- 
tion of float pipes, stilling wells, con 
necting lines, valves, backflushing de 
vice, etc., is eliminated, it is estimated 
that the installation of the new type 
unit results in savings of approxi- 
mately 35 percent. This might mean 
several hundred or several thousand 
dollars, depending on the particular 
The installation rela 
tively simple and quickly accom- 
plished. After completion of construc 
tion of the ML flume, which requires 
a shallower concrete pit dug below 
the surface than do the old types, only 
a day's time is needed for the in 
stallation of the meter. 


cast itself is 


recording 


Continuous Transmission 


Che mete installed any- 
where up to 3,500 feet from the flume 
[ransmission is continuous, of the 
null inductance bridge type, 
necessitating just three twisted in- 
sulated and shielded wires to the re- 
at the re 


can be 


balance 


ceiver. Power is necessary 


celvel end only 


| ach 


flow on 


receiving instrument indi 
cates a uniformly graduated 
flow scale separate from the pen arm 
and having a length of at least 10 
The flow is recorded on a 


In he Ss 


12-inch diameter uniformly gradu- 
ated ‘chart designed for daily or 
weekly removal. The totalizer is of 
the cyclometer type, having at least 
seven digits and requiring only the 
use of zeros for multiplying factors. 
The receiver is housed in a pressed 
dust and moisture-proof case. 

The receiver includes a two-phase 
servo motor for positioning the 
pointer, pen arm and totalizer with 
high and equal power over the en- 
tire scale range. Positioning of the 
servo motor is accomplished by the 
use of an electronic amplifier utiliz- 
ing standard electron tubes with full- 
scale pen travel within 9 seconds. The 
entire receiver mechanism is mounted 
on a pivoted frame to permit inspec- 
tion of all parts without the need for 
interrupting operation. 

The Type MI 
adaptable for measurement of flows 
across weirs or through open flow 
nozzles and is designed to be appli- 
cable to virtually every kind of sew- 


meter is equally 


age problem. 

Officials of Burgess-Manning’s 
Penn Instruments Division advise 
that the new ML meter will be mass 
produced as a stock item, with the 
transmitter and float mechanism cus- 
tom made to suit the established di- 


mensions of Parshall flumes. 





Bill’ Sherwood Passes 


Connected with Hersey Co. for 56 years. 
] 


vood retired se 
Manutacturing 
Mass., died on 
ars old and 


idge Road, Waban 




















ntegrity and out 
. “Bill” Sherwood 
Jersey City, N Be, 
the N | 
ommission. He had 
with the Hersey Com- 


ly served o1 
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pany for 56 years when _ retiring 
only last year 

Mr. Sherwood was a past-president 
of the Water & Sewage Works Manu 
\ssociation (1946). He 
had also served on the Board of Di- 
rectors of the New England Export 
Club of (1949 
1955) 


lacturers 


Boston for 6 vears 
le was a member of the American 
Water Works Association, the Engi 
neers Club of N.Y. City, Boston 
Madison Square Garden Club, Pan 
\merican Society of Boston, Inter 
\ssociation of Sanitary 
American Ordnance As- 
National Association of 
Corrosion Engineers. He was a life 
member of the Society for Preserva- 
tion of New England Antiquities. 
He is survived by his wife, lola 


\merican 
Engineers, 


sociation, 


Boulter Sherwood 


Things You Can Not Do! 


“You can not bring about prosper 

by discouraging thrift. And, you 
help the earner 
pulling down the : 
raham 


u can not wage 


Wave payer . 
Lincoln 


Water Works Men Commended 
for Stand on Fluoridation 


The American Public Health Asso- 
ciation during its annual convention, 
passed a resolution commending the 
American Water Works Association 
for its “leadership and farsightedness” 
in its policy statements on fluoridation 
of public water supplies. 

The text of the resolution follows: 


Wuereas; fluoridation of public water 
supplies is a recognized procedure for the 
prevention of dental decay and thus an 
aid in improving child health, and 


WuereEAs; such protection extends to adult 
life of individuals who drink fluoridated 
i childhood, and 


WuereaAs; the American Water Works 
Association has demonstrated its leader 
ship to sound public health practice by 
recognizing the propriety of water works 
officials in adding fluorides to their wa 
ter supplies under controlled conditions, 
now therefore be and it is 


water during 


Reso.vep; that the American Public 
Health Association record its apprecia 
tion, commendation, and recognition of 
the leadership and farsightedness of the 
American Water Works Association in 
providing to its membership sound guid- 
ance 
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SEWAGE WORKS PRACTICES 








“Package” Sewage Treatment Plants 


The eighth of a series of articles 


“PACKAGE” as 
treatment 


Hit TERM 

applied to 
plants usually means a compact, rela 
tively simple to operate unit designed 
to give complete treatment to the 
small community 
generally 


sewage 


from a 
These package plants are 
installed where a_ high 

B.O.D. removal is required, yet other 
factors prohibit the use of conven 
tional types of secondary treatment. 
Some of the factors are small popu 
lations, built-up areas, lack of trained 
operators, limited funds, or isolated 
locations such as housing develop 
Units of this 
for indus 


wastes 


degree ol 


ments and institutions. 
often used also 
treatment. 


ty pe 
trial 


are 
waste 


Although these package plants are 


usually custom designed by the equip- 











by THEODORE JAFFE 

Mr. Jaffe is Professor of Civil Engineering at 
Alabama Polytechnic Institute, Auburn, Ala. In 
this series for the practical sewage treatment 
plant operator, he discusses matters of interest 
often overlooked in the press of routine duties. 





ment manufacturer and may differ 


in the scheme of treatment all utilize 


the activated sludge process to effect 
the high degree of removal to be ac- 
complished. It may surprise 
operators to learn that a plant used 


some 


in situations such as described above, 
would activated sludge. The 
common idea of such a plant is that 
of a complex installation requiring 
skilled and constant operation. While 
this is true for conventional activated 


use 


Fig. 1—""CAVITATOR" at New Holstein, Wis. 
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PACKAGE SEWAGE TREATMENT PLANTS 








Fig. 2—""AERO-ACCELATOR" at Saint Die, Voges, France. 


these 
the 


ot true ror 


Fundamentals of 
Package Plants 


series! 
between these two 


ystems were discussed. 


chanical aeration air is 


age-at tivated 


scW 


in one ot two ways 


form ot air disperser 
ht in the 


allowing the mixture 


bubbles rig 


~ 


; 
ew = oom af es a 
Y 4, 


fly GUIDE. 
*}) BEARING 


4 
ORAIN & 
GRIT BLOWOFF 


|. 4 


x TAY nih -— 
a { f 


that the 


atmosphere is di 


to tlow in a thin sheet s 


oxygen trom tie 
1 
rectly 


Several other changes from 


activated sludge prac 


ncorporated 

conven 
tional tices are 
employed in package plants. All of 
found in each type of 
manufacturers 
to the most 
of the units. One 
and secondary 
sludge 
another 


these are not 
pure kage, sine the 
have ditferent theories as 

nt «le sign 
type provides primary 
tation and activated 
treatment all in a single unit, 


requires primary sedimentation ahead 


s¢ clime 1 


of the package but combines aera- 
| secondary sedimentation in 
type com- 


and 


tion arm 
the single unit; another 
primary 


aeration in the single unit but requires 


bines sedimentation 


secondary sedimentatior 


ADJUSTABLE SLEEVE TO 
CONTROL CIRCULATION 
x 
LIQUID LEVEL 


ay aes 


DRAFT TUBES 


CLEAR LIQUID ESCAPE 
SURFACE 








~YORT MIXER 8 \ 
IR OISPERSER . \ 


NOTE 
SLURRY POOL INDICATED BY 
SHADED AREAS 


\s can be each of these 
schemes seeks to eliminate as many 
individual operation units as possi- 
ble, and replace them with multi- 
purpose units. This not only tends 
to reduce the initial cost of sewage 
treatment, but may also lower the 
cost of operation and maintenance, 
and reduce the amount of personnel 
required. It is a further desire of the 
designers that by combining units, 
operation will be simplified and the 
plant operator's life made easier. 


seen, 


Compressed Air Aerator 


To illustrate the various types of 
package plants available, one of each 
of these will be discussed in some de- 
tail. An example of the disperser 
type of aeration section is that manu 
factured by Yeomans Bros. Co. called 
the “Cavitator” (Fig. 1). Another 
is that used in the “Aero-Accelator”’ 
Infilco, Inc. This 
in Fig. 2 and has been 
fully in several ar- 


manufactured by 
unit is shown 
described more 
ticles.*"" 

The original design of the “Aero- 
\ccelator” called for raw 
be treated in the unit and a final 
effluent, ready for chlorination and 
discharge, to be produced. Obviously 
such a unit tremendous 
savings in initial cost since it would 
and 


sewage to 


would effect 
eliminate primary secondary 
clarifiers, and having a shorter aera- 
tion period, would etfect savings here 
too. Since only a single unit, or mul 
tiple single units, are required, main- 
tenance and operation would be sim- 
plified. 

Recently Infilco has advocated that 
a thickener-skimmer unit be placed 
ahead of the “Aero-Accelator” for 
solids and scum removal, and into 
which the excess activated sludge is 
returned for thickening. Total flow 
through time is 5-6 hours at average 
flow for a domestic sewage. 

The ‘“Aero-Accelator” works in 
the following manner (Fig. 3): The 
waste is introduced into the unit be- 
low the “Vorti-mix Aerator”. Com- 
pressed air is also introduced here 
below the aerator, but above the sew- 
age. Due to the agitation produced 
by the Vorti-mix, the air is dispersed 
into fine bubbles which tend to rise 
to the surface. This up-flow produces 
a mixing of the sewage, air, and acti- 
vated floc, and brings the mixture to 
the surface of the inner tube. 

The mixture then flows through 
variable openings into the draft tube 
and into the clarification zone. Flow- 
ing downward here, a separation of 
the clarified effluent from the sludge 
occurs with the effluent rising and 
leaving the tank over the discharge 


Fig. 3—PRINCIPLE of "Aero-Accelator”. 
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PACKAGE SEWAGE TREATMENT PLANTS 


weir. The sludge settles, part being 
returned to meet the incoming sew 
age, part being wasted through 
blow-off device. 


Thin-film Aerators 

The second general type of aera 
tion device used in package plants is 
that of a surface or thin-film aerator 
These units are sold under various 
names and are manufactured by 
Chicago Pump Co., Yeomans broth 
ers Co., Process Engineers Inc., and 
others. Figure 4 shows the Chicago 
Pump Co. Mechanical Aerator, and 
illustrates the spilling over of the 
mixed liquor at the surface of the 
up-flow tube. Figure 5 shows the 
aeration action in the Yeomans “H1 
Cone Aerator’. There are other 
means of mechanically aerating the 
sewage. 

Lhis type of mechanical aerator 1s 
designed to obtain certain results. 
first, any aeration system must sup 
ply as much oxygen to the mixed Fig. 4—MECHANICAL Aerator. 
liquor as possible, Further, it should 
do this etficiently and economically. 
It must also insure an intense and 


tank while being mixed with the acti he oxygen required for the activated 
vated floc. On reaching the bottom, 
center, it is drawn into the central 


intimate mix of the sewage and the draft tube and up by a propeller. \s Combination Units 

activated sludge, yet must not de- jy reaches the surface. it is deflected 

stroy the floc by too intense an action. outward and down bv a diffuser cone tioned previously, mechan 
Mechanical aerators seek to accom Due to the turbulence of this ac ' 

plish these objectives by these means: tion, air is incorporated and mixed sedimentation units, either primary 


with the liquor. This process cot 


re often combined with 


or secondary to accomplish sewage 
(1) Air is compressed, brought Necessarily. these com 
into the unit, and broken into 


fine bubbles by a rapidly revolving 


tinues, thus aerating the sewage and 


nits al sectionalized ; 
the activated floc. The mixture the - na alized al 


a single unit. Such 


passes into a final settling tank to ; : 
arifiers are made:by most 


rotor as in the first types discussed . : 
- separation of the sludge and_ th 

the equipment manufacturers un 

‘ate ith (othe anutacturers : 6 
treated eltiuent ther manutact ‘'r various names such as the “Cur 


have different designs of course, but sje Claraetor”, “Aerator-( larifier”’, 


above, or the mixed liquor is brought 
into contact with the atmosphere in 
a thin sheet ot liquid to absorb OX) 


: at ies aiid —— ee ‘ ; ” 
gen directly. To assist in incorporat all basically rely on agitation and tu \ero-Accelator’, etc. Again, these 


ing oxygen into the mixed liquot bulence of the mixed liquor, in cor may use diffused air, or more likely, 
these units cause a turbulence by ro- 


tation or by splashing of the liquid. 


tact with the atmosphere, to supply mechanical aerators 
(2) Mixing also is accomplished -= > 

in one of two ways. These ee oe _— 
units are designed for either up or 
down-flow patterns. The sewage and 
activated sludge will either rise or 
fall for the first portion of the aera 
tion period, and reverse itself there- 
after for the remainder of the aera 
tion period. Some units rely on pro 
peller type devices to raise the liquid, 
others on the air bubbles, and some 
utilize a combination of these two 
methods. The downward flow is usu 
ally left to nature, although some de 
signs assist nature by lifting from the 
bottom, thus producing a “hollow 
space” under the upper layers 
_ The operation of the splash type 
aerator can be seen in Fig. 4. Settled 
sewage is brought into the aerator 
unit at the surface and is drawn 
down by the circulatory motion in the Fig. 5—""HI-CONE" Aerator in operation. 
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Fig. 6—""CURRIE CLARAETOR" at Tri-City Sewage Treatment Plant, Pasadena, Calif. 


aerator-« lari 


Dorr-Oliver, 
and the 
in the outer, 


dimentatior 


seWaye 


tion. Aera 
is supplied by 


} 
en | inical 


mnpac tness, all of 
ittempted 
lh, 


as to reduce 


have 


quired, when con 


conventional activated 
r example, 
ludge more slu 


in all types 
] ] . 


ige 1s 


produced t} require | or 


] opera 
tion It is 


essary therefore, to 
} 


waste some while returning the rest. 


this procedure, all pack- 


ncorporate 


lo sim 
some me- 

accomplishing this 
\ccelator” 


the slud 


ve 

a hopper along one 
ink and the amount to 
controlled on a_ time- 
nent that 


automatically. In 


and 
the 
“ Aerator-Clari 
an adjustable weir arrangement 


opens 
Pump Co 


Is provided Te 
the excess sludge flow as the opera 


Other 


split the return and 


tor desires units have similar 
devices 


Further claims made for these units 
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less time spent o1 ainte 
greater economy Of opera 
my, and (4) 
the ability to provide activated sludge 
treatment for communities 


and isolated institutions. These pack- 


> 
(3) powel econ 


smallet1 


age plants also have great usefulness 

in industrial waste treatment, but this 
be the 

article. It 


as being 


subject of a subsequent 
strikes this author though, 
odd that opera 
tional reports have appeared in the 


very Ttew 


journals from these package plants. 


Perhaps this emphasizes the simplic 
ity of operation, but the author would 


appreciate receiving comments, re 


ports, or complaints from any opera 
means ot! 


tors as a evaluating and 


improving these package plants 


Other Types of 
Package Plants 


All the units discussed: so far have 
been designed as secondary treatment 
plants. Primary treatment plants 
where the sedimentation and diges- 
tion processes occur in a single unit 
can also be called ‘Package’ plants, 
although this is not usually done. 
Some of the equipment manufacturers 
have such units for sale under various 
copyrighted names 

\ny wide-awake operator will im- 
mediately recognize a sedimentation 
digestion unit by any name as being 
basically an Imhoff tank. However, 
each of the current package units of 
this type have some new features not 
found in standard Imhoff tanks. One 





























Photo C 


7—" AERATOR-CLARIFIER" design. 





of these units is called a “Clarigester”, 
another the “Spiragester” (Fig. 8). 
Since these operate like an Imhoff 
tank, not much need be said. The raw 
sewage enters the upper compart 
ment where the velocity of flow is 
reduced. This allows the settleable 
solids and a portion of the suspended 
solids to leave the sewage and settle 
The effluent is drawn off the top, 
while the solids settle into the lower 
section. Here digestion of the solids 
occurs. Provision is made for super 
natent draw-off as well as for digest 
ed sludge removal. Devices are also 
provided for scum removal and sludge 
recirculation. This in effect then, is 
unit primary 


a single for sewage 
treatment. 

In recent years many new varia- 
tions of sewage treatment on filters 
have been brought forth. The next 
article in this series will discuss some 


of these. 
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Register of Dams in the 
United States 


The U. S. Committee on 
Dams has undertaken the task of as 
sembling and publishing vital data 
on important dams in the United 
States. The publication, to be 
known as the “Register of Dams in 
the United States,” will be a valuable 
reference document the 
names, dimensions and other salient 
facts on dams in this country. The 
names of the owner of the dam, the 


] arge 


new 


containing 


engineering firm responsible for its 
design, and the construction contrac 
tor will also be included. This com 
pilation will serve to bring recogni 
tion to many designing, engineering, 
and contracting firms engaged in dam 
this country. By 
reference document, 


construction in 
means of this 
anyone seeking information regard 
ing a dam structure will be able to 
have it at his fingertips. 

Height alone will not be the pri- 
consideration in determining 
not a dam should be in 
cluded in the 
nized that some dams, while not out 


mary 
whether or 
Register. It is recog 
standing in size, incorporate interest 
ing and complicated engineering tea 


PACKAGE SEWAGE TREATMENT PLANTS 





SUPERNATANT 





RECIRCULATION 





SUPERNATANT 
RECIRCULATION 
CONCRETE —— 
CORBEL 

GAS DEFLECTOR 
RING 

DIGESTER 
COMPAR TMENT 





CLARIFIER 
COMPARTMENT 
SKIRT BAFFLE 
DIGESTER HOOD 
SLUDGE 
 WITHORAWAL | 





Fig. 8—"SPIRAGESTER" 


have 


discussions 


many of which become 
prominent through and 
articles in technical journals. Photo- 
graphs of the more prominent striuc- 
tures will be included in the Register. 

Owners, engineering firms and 
contractors are urged to cooperate by 
contributing data available to them 
on structures that they own, have de- 
signed, or built. Necessary forms for 
recording the data or further infor- 
mation had from the chair 
man of the Committee on the Reg 
Dams, T. W. Mermel, 4540 
ford St., N.W., Washington 16, D.C. 

Chairman of the U.S. Committee 
on Large Dams is F. S. Friel, Cons. 
Engr. of Philadelphia and Vice Pres. 
of ASCE 


tures, 


may be 


ister of 





WARNING! 


In our May 1957 we pub- 
lished a nomograph for determining 
“FLOW in Rectangular Channels”, 
or for determining channel design to 
accommodate anticipated flows 

We issue this warning to our read- 


ers that the n« 


issue 


ymograph has been 
should be de 


will 


found erroneous and 
\ corrected m 
be published as soo ir 
tor, L. E. Livingst 


Texas, 


stroved mograpl 
contribu 
of Dallas, 
cted edition. 


supplies the 











design for sedimentation and digestion. 


Alden Stilson & Associates 
Establish a Cleveland Office 


Alden E. Stilson & Associates 
Ltd., consulting engineers with offices 
at 245 N. High St., Columbus, Ohio, 
have recently opened a second office 
in the Rose Bldg. at 2060 E. 9th St., 
Cleveland, Ohio 

Norman M. Wilkie is transferring 
from Columbus to take charge of the 
Cleveland with Gordon 
Moellnian assisting. 

The Cleveland office of Stil- 
son & Associates is being established 
to better serve clients in the Buffalo- 
Chicago territory 


new office, 


new 


J. Stephen Watkins, Engrs. 
Establish Two New Offices 

The J. Stephen Watkins Engineers 
of Lexington, Ky. announce the open- 
ing of two new offices—one in Louis- 
ville, Ky. at 4724 Preston St. High- 
and another in Charleston, W. 
at 107 Hale St. 

Che Charleston office will be under 
the direction of M. Rk. Hamill. The 
Louisville will be under the 
direction of C. W. Lovell. 


Way 


Va 


office 
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Immediate Oxygen Demand Removal 


From Digester Supernatant Liquor 


What experimental high pressure aero-oxidation discloses. 


I>] 
} 





by H. O. HALVORSON, Ph.D. 

Dr. Halvorson, is Chairman of the Department of 
Bacteriology at the University of Illinois. In this 
article, he describes some interesting experiments 
showing how to remove the crippling immediate 
oxygen demand from sludge digester decant liq- 


uors. 











normally. ‘To avoid this, it 
\ to remove this immediate de 
mand before the sewage is given sec 
mdary aerobic treatment 
This suspicion became a conviction 
from some preliminary observations 
made on the digester operating on the 
veast waste at the National Yeast 
rp. plant at Crystal Lake, Illinois. 
vas found that the effluent from 
digester had a 5-day B.O.D. of 
1500 ppm and that 300 ppm of 
his could be satisfied by merely 


whipping air into the liquid with a 


40 PSI 


70 PSI 


OXYGEN DEMAND PPM 


© 
oO 
© 


SUPERNATANT PASSED THROUGH 
AERATOR A NUMBER OF TIMES 
TIME ELAPSING FOR EACH PASSA 


2 a 6 8 10 
NUMBER OF PASSAGES 


Fig.1—OXYGEN demand of yeast digester supernatant liquor—No catalyst used. 
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Waring blender. From preliminary 
studies it looked as though the im- 
mediate demand in this supernatant 
liquor was due to sulfides coming 
either from the organic sulphur or 
from the reduction of sulfates in the 
water. In any case, this observation 
led to the studies reported here in- 
volving laboratory and field tests to 
ascertain whether or not it would be 
practical to remove this immediate 
demand before the waste is dis- 
charged to secondary treatment. 

Research has shown that it is 
commercially unfeasible and impracti- 
cal to carry out the oxidation of the 
chemical and/or auto-oxidizable com- 
pounds under atmospheric conditions 
and in the absence of vigorous agita- 
tion. The use of atmospheric condi- 
tions requires many hours of pre- 
treatment and, therefore, the use of 
super-atmospheric pressure is a 
practical necessity for the success of 
the operation. With pressure aera- 
tion, the immediate dissolved oxvgen 
demand (1.D.0.D.) is satisfied in 
minutes rather than hours required 
with normal aeration. 


Materials and Methods 


The laboratory tests in this study 
were made on digester supernatant 
liquors obtained from several plants: 
Crystal Lake, Rantoul and Urbana, 
Mll.; and Owatonna and Rochester, 
Minn. The field studies were made at 
Rensenville and Crystal ‘Lake, III. 
Some tests were also made on a 
simulated supernatant obtained by 
adding sodium sulfide or sulfite to 
domestic sewage. 

For the laboratory studies, the im- 





mediate 
was 


oxygen demand (1.0.D.) 
determined by two 
methods. In one the directions speci- 
fied in the “Standard Methods of 
Water and Sewage Analysis” 
a measured amount of 


one of 


were 
followed; i. e. 
the waste is added to diluting water 
in a B.O.D. bottle. This is allowed 
to stand 30 minutes, after which the 
remaining dissolved oxygen is 
measured in accordance with stand- 
ard methods. The difference between 
the content of 
initially and after 30 minutes stand 
ing multiplied by the dilution gives 
the 1.0.D. This is to later 
as Method A. In the other method 
(referred to as Method B) a regular 
,O.D. 
made on the sample before and after 
it had aerated in a Waring 
blender for 5 minutes. The difference 
in the B.O.D. before and after aera 
tion was regarded as the 1.O.D. 

In the analysis that was made in 


dissolved oxygen 


referred 


5-day determination was 


been 


the field, a special pressure aeration 
unit manufactured by Yeomans 
Brothers Co. of Melrose Park, Illi- 
nois, was used. This device permitted 
the 
chamber in the presence of air undet 
The and 
mixed as they were pumped into 


waste to be aerated in a closed 


pressure. air waste were 
the tank under pressure. After a few 
minutes’ contact in the pressure tank, 
the liquid was released, after which 
the excess dissolved gas escaped. The 
demand determined on 
the chemical method 
using the dichromate method ( Porges 
et al; Sewage & Industrial Wastes; 
22,318—1950). The difference be 
tween the oxygen demand before and 
after the aeration was regarded as the 
measure of the I.0.D. In this method, 
as in the laboratory studies, CuSO, 
was used as a catalyst to hasten the 
oxidation of the auto-oxidizable sub- 
stances. 


oxygen was 


a sample by 


Experiments at 
Crystal Lake 


It was mentioned, heretofore that 
some laboratory studies were made 
on the supernatant obtained from the 
digester serving the waste treatment 
plant at the National Yeast Corp. in 
Crystal Lake, Illinois. In this plant 
the yeast waste is pretreated by di- 
gestion in accordance with the teach- 
ings of Buswell. Using Method A, 
we found that this supernatant had 
an 1,0.D. of 300 ppm with an initial 
5-day B.O.D. of 1500 ppm. We also 
observed a rapid uptake of oxygen 
with this waste in a Warburg respi 
rometer. Preliminary studies on this 


IMMEDIATE OXYGEN DEMAND 


Phat Bros 


Courtesy Yeomans 


PRESAIRE® Supernatant Corrector used in field studies at Crystal Lake and 
Bensenville, Ill. 


waste led us to believe that the I.O.D 
here was due to a large extent to 
sulfides because a removal of the 
sulfides by precipitation resulted in 
a marked reduction in the I.O.D. 

In the field studies at Crystal Lake. 
effluent from the digester was aerated 
under supera-atmospheric pressures 
with the 
unit, mentioned above, and the 1.0.D 
and B.O.D. were determined on the 
waste before and after the aeration. 
The results are shown in Fig. 1. 


special pressure aeration 


Studies on Simulated 
Supernatants 


Two simulated supernatant liquors 
were made, one by adding .237 grams 
of NasSO, to 100 ml of domestic 
sewage, and the other by adding .116 
grams of NaeS to 100 ml of sewage. 
The 1.0.D. was determined on each 
of these by Method A and 
after aerating for 5 minutes in a 
Waring blender. The results are 
shown in Table 1. 


before 
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IMMEDIATE OXYGEN DEMAND 


samples of simulated super 
made by adding to the 
first .0237 grams, to a second, .0474 age 


Lhree 
NaoSO» to 100 ml of domestic sew 


\nothet 


natants were 





TABLE | 
Contribution of Sulfite and Sulfide to 1|.0.D. 


Immediate Oxygen Demand (!.0.D.) 
After Removed 
Aeration By Aeration 


Before 
Aeration 


Sample 
Containing 


fh Q 
V4 


i 








TABLE 2 
Effects of Copper Sulphate on the Removal of 1.0.D. 


Immediate Oxygen Demand 


Removed 
By Aeration 


Before After 
Aeration Aeration 








TABLE 3 
1.0.D. of Digested Supernatants 


Parts per Million (ppm) 
B.O.D. After 


Aeration* 


1.0.D. 


Removed 


B.O.D. Before 
Supernatant Aeration 


47 


7 








TABLE 4 
The Effect of Pressure Aeration on the Removal of the 1.0.D. 
From the Digester Supernatant at Bensenville, Ill. 


C.O.D. Air Input Flow 
Demand ppm cfm gpm psi 


Pressure 


CuSO4 
Added ppm 


Aerator 
Liquor 


d 





Water & SEWAGE WorkKs, AUGUST, 1957 


grams and to a third, .237 grams ot 


similar set was pre- 


pared but with the addition of 3 ppm 
of CuSO, as a catalyst. The 1.0O.D. 
was determined on each of these six 
samples by Method A _ before and 
after aerating the samples for 5 
minutes in a Waring blender. The 
results are shown in Table 2. 


Laboratory Studies 


On the various digester super- 
natants that were obtained 3 ppm of 
CuSO, was added to each of them 
as a catalvst and then the I.O.D. 
was determined by Method B; 1. e., 
the 5-day B.O.D. on these superna- 
tants were determined before and 
after aeration for 5 minutes with a 
Waring blender. The results are 
Table 3 


given im 


Field Studies 


The supernatant from the digester 
at Bensenville was passed through 
the Yeoman’s pressure aeration unit 
with and without the addition of 
CuSO The results obtained are 
siven in Table 4 


Discussion 


ibove that 
dliium sulfide can 
impart to ge an 1.0.D. which 
can be removed by ack quate aeration 
| these compounds, 


It is obviou 1 } the 


sodium sulfit 


The oxidation « 
however, is relatively slow in the 
a catalyst and aeration at 
atmospheric pressures. With the ad- 
dition of 3 ppm or more of CuSO, 
the oxidation becomes fairl rapid, so 
that the 1.0.D. can be satisfied with a 
relatively short period of aeration. It 
has been noted that some superna- 
tants had a fairly high I.0.D. while 
others had none, or at best, a very 
low demand 

It appeared to the author that this 
correlated with the odor of hydrogen 
sulfide from these super- 
natants with the highest de- 
mand had a strong odor. It is likely, 
therefore. that the value of the T.O.D. 
may depend upon the amount of 
organic sulphur in the waste or the 
amount of sulfate in the water that 
can be reduced to sulfides by the 
action of anaerobic bacteria. 


ibse nce of 


coming 


| hose 


Of course, organic sulfur, such as 
in the amino acid cystine, occurs in 
proteins and urine so no domestic, 
packing plant. or creamery waste is 
without it. Hydrogen sulfide is a 
product of anaerobic decomposition of 
this material. It is also apparent from 
the above results that the T.0.D. can 
he satisfied by aeration preferably 
under pressure in the presence of 
small amounts of CuSO. 





COMPLETE, LOW COST, MODERN 
SEWAGE TREATMENT PLANT 
AVAILABLE THROUGH USE OF 


SWING DIFFUSER AERATION EQUIPMENT 


Gallatin, Tennessee Sewage Treatment Plant J. Sanders Parker, Consulting Engineer. 
@ This compact, attractive, plant features a wide variety of Chicago Pump 

Company sewage treatment equipment. In the heart of the treatment process 

it is completely equipped with Swing Diffuser Aeration Units. Also included 

are “FLUSH KLEEN”® Sewage Ejectors, Chicago Comminutors, Chicago 

Floating Digester Covers, Chicago “Standardaire” Blowers, Chicago “Cyclo- 

therm” Heat Exchangers, and various pumps and other equipment. 


@ Swing Diffuser Aeration Equipment insures highest oxygenation efficiency, 
available as required now or in the future. 


@ Clean air, through effective air filtration, insures continuous and uniform 
aeration—minimizing particulate clogging. 


OVER 10,000 “SWINGS” INSTALLED IN MORE THAN 300 PLANTS TO DATE 


CHICAGO PUMP COMPANY 


Sewage and Industrial Waste Equipment 


Subsidiary of Food Machinery 622 Diversey Parkway 
& Chemical Corporation Chicago 74, I/linois 
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Plastic Coating St 
s \ug. 8—Greenville, Maine 
ost on ensation Marne Water Urticities Assn., Secy., Gerard F. Laurin, 89 
Western Ave., Augusta, Maine 


. \ug. 12-16—Blacksburg, Va. (Va. Polytechnic Institute) 
rl all us Vircinta Suort Scuoot For Operators Water & SEWAGE 
TREATMENT Piants, W. A. Parsons, Assoc. Prof. San. Engr., 
Va. Polytechnic Institute, Blacksburg, Va 
THE COSTLY PROBLEM caused by drip- ae ee ee ee 
NortH CAroLinNa WATERWORKS OPERATORS ANNUAL SHORT 
: : , . Scnoor, Secy., Frank L. Ward, Jr., 116 North Ireland Street, 
solved with one easy and inexpensive applica- Burlington, N. ( 
tion of NoDrip Plastic Coating. Sweating pipes —" “ae 
E B & pipes, \ug. 26-28—University Park, Pa. (Pennsylvania State Univ.) 


ceilings, air ducts and other metal equipment PENNSYLVANIA Water Works Operators’ ASSN., Secy., 
Harry A. DeWire, 29 Chestnut Street, Lewistown, Pa. 


ping from this sweating pipe was permanently 


are also completely protected against rust and 
corrosion by low cost NoDrip. ig. 28-30—University Park, Pa. (Pennsylvania State Univ.) 

. ‘ . , . . ‘ ‘ PENNSYLVANIA SewacGe & INpUSTRIAL Wastes AssN., Secy., 
NoDrip Plastic Coating acts immediately to |. R. Harvey, c/o Pennsylvania Dept. of Health, 916 Diamond, 


insulate and protect. One application adds Meadville, Pa 


many years of service life to metal equipment. pt. 4-6—Milwaukee, Wis. (Hotel Schroeder) 

CONSIN Section, A.W.W.A., Secy., Harry Breimeister, 
hief Utility Engr., City Engineer's Office, City Hall, Mil 
brine...protects concrete, brick, plaster, tile waukee 2, Wis 


NoDrip is also resistant to acid, alkali and 


wood or composition surfaces. Sept. 11-13—Upper Saranac Lake, N. Y. (Saranac Inn) 
Easy application requires no special equipment New York Section, A.W.W.A., >ecy., Kimball Blanchard, 
coe. e : Rensselaer Valve Co., c/o Ludlow Valve Co., 11 W. 42nd 
or skill. Anyone can apply NoDrip with brush, St. New York. N. Y. 
e spray. S C -ondensation prob- : ; 
trowel or spray. Stop — yan - u P Sept. 11-13—Sioux Falls, S$. D. (Sheraton-Cataract Hotel) 
lem now! Get full details without delay. 23rv ANNUAL Sovutn Dakota Water & Sewace Works 


ConrereNnce, Secy., Charles E. Carl, S. D. Water & Sewage 


Works Conference, Pierre, S. D 
COMPANY Sept. 15-18—Boston, Mass. (Hotel Statler—75th Anniversary 
( nivcntion ) 
32-PAGE NoDrip DATA HANDBOOK New ENGLAND Water Works Asswn., Secy., Joseph C. 
Complete with photographs, charts and tech- Knox, N.E.W.W.A., 73 Tremont St., Boston 8, Mass 
nical information to solve your condensation 
problem. Write today. 


Aveilable at leading plumbing and mill supply houses 7 , 
Sept. 15-18—Baltimore, Md. (Lord Baltimore Hotel) 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS, Secy., F 
Van Antwerpen, 25 West 45th Street, New York 36, N. Y. 


f J. W. MORTELL CO., 599 Burch St., Kankakee, Ill. 
Please send my FREE copy of the NoDrip Data Handbook. 

Sept. 16-18—Pullman, Wash. (State College of Washington) 
Fiera BrennrtaL INLAND Empire Water Works ScHOOL, 
Prof. G. H. Dunstan, State College of Washington, Pullman, 


| 
| 
| 
| 
| 
| Wash 
| 
| 
| 
- 


Nome__ _ — - 


Sept. 18-20—Cincinnati, Ohio (Netherland Plaza Hotei) 
Onto Section, A.W.W.A. Secy., M. E. Druley, Dist. Mgr., 
Dayton Power & Light Co., Wilmington, Ohio 


City Stote — 





| 
| 
| 
| 
| 
| Compony__ : —= —_ 
| 
| 
_ 
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Sept. 23-25—Louisville, Ky. (Brown Hotel) 
KENTUCKY-TENNESSEE Section, A.W.W.A., Secy., J. Wiley 
Finney, Jr.. Howard K. Bell, Cons. Engrs., 553 S. Limestone 
street, Lexington, Ky 


(Jointly With) 


INpUsTRIAL Wastes & Sewace Works 
Jones, Cordell Hull Bldg., Nashville, 


KENTUCKY-TE) 
ASSN., oSecy., 
Tenn 


NESSEI 
Leary 


Sept 24-25 Santa Fe, 
Rocky Mountain SEcTION, 
Dist. Mgr., Transite Pipe, 
Continental Oil Bldg., 


N. M. (La Fonda Hotel) 

\.W.W.A., Secy., Jack W. Davis. 
Manville Sales Corp., 30] 

Denver 2, Colo 


Johns 


Sept. 25-26 
OKLAHOMA 
B. Graves, Oklahoma 


Stillwater, Okla. (Oklahoma A & M College) 
INDUSTRIAL Wastes CONFERENCE, Prof. Quintin 
A & M College, Stillwater, Okla 


Sept. 25-27—Detroit, Mich. (Leland Hotel) 
Micuican Section, A.W.W.A., Secy., T. L. Vander Velde, 
Chief, Sec. of Water Supply, State Dept. of Health, Lansing 
4, Mich 


Fargo, N. D. (Gardner Hotel) 
CENTRAL Section, A.W.W.A., Secy., Leonard N 
General Manager, Water Dept., St. Paul 2, Minn 


With) 
Nortu Dakota Water & SEWAGE WorKs CONFERENCE, Secy 


Jerome H. Svore, c/o State Dept. of Health, Bismarck, N. D 


Sept. 29-Oct. 1—St. Louis, Mo. (Hotel Sheraton Jefferson) 
Missournr Section, A.W.W.A. anp Missourr Water & 
SEWAGE CONFERENCE, Joint Meeting, Secy., Warren Kramer 
c/o State Office Bldg., 6th Floor, Jefferson City, Mo 


Sept. 25-27 
Nortu 


Thompson, 


(Jointly 


Oct. 7-10—Boston, Mass. (Hotel Statler) 
FEDERATION OF SEWAGE & INDUSTRIAL 
Ralph E. Fuhrman, Exec. Secy., 4435 
N. W., Washington 16, D. ¢ 


WASTES 
Wisconsin 


ASSNS., 


Ave., 


Oct. 8-11—Atlantic City, N. J. (Chalfonte Hotel) 
PENNSYLVANIA Water Works ASSN., Secy., 
2609 N. Second Street, Harrisburg, Pa 


David Dunlap 


Oct. 10—South Paris, Maine 
Maine Water Urtivities Asswn., Secy., 
Western Ave., Augusta, Maine 


Gerard F. Laurin, 89 


Oct. 13—16—Oklahoma City, Okla 
SouTHWEst Section, A.W.W.A., Secy., 
Municipal Water Works, Memorial 


Little Rock, Ark 
Oct. 14-18—New York, N. Y. (Hotel Statler) 


AMERICAN Society oF Civit ENGINEERS, Exec. Secy., W. H 


Wiseley, 33 W. 39th Street, New York 18, N. Y 


Des Moines, Iowa (Fort Des Moines Hotel) 
A.W.W.A., Secy. J. J. Hail, Supt., 
Hall, Dubuque, Iowa 


(Municipal Auditorium) 
Leslie A. Jackson, 


Robinsot Auditorium, 


Oct. 16-18 
lowa SECTION, 
Dept., City 


Water 


Oct. 17-18—Haliiax, Nova Scotia (Nova Scotian Hotel) 
CANADIAN Section, A.W.W.A., 10th Annual Meeting 
time Branch, Secy. J. D. Kline, Pub. Service Comm 
Box 608, Halifax, N.S. 


Mari 
P. O 


Oct. 20-23—Biloxi, Miss. (Buena Vista Hotel) 
ALABAMA-MISSISSIPPI Section, A.W.W.A., Secy., C. M. Ma 
thews, Asst. Supt., Public Service Comm., 19 West Com 
mercial Street, Yazoo City, Miss 


Oct. 23-24—Wheeling, W. Va. (McLure Hotel) 
West Virointa Section, A.W.W.A., Secy., Hugh W. Hetzer, 
Engr., West Va. Water Service Co., P. O. Box 1906, Charles- 
ton 27, W. Va 
(Jointly With) 


West Vircinta Sewace & Inpustriat Assn., Secy., G. O. 
Fortney, c/o state Dept of Health, Charleston 5. W. Va 


(Hotel Madison) 
Albert F. Pleibel, 683 


Oct. 24-26—Atlantic City, N. J 
New Jersey Section, A.W.W.A., Secy., 
Prospect Street, Maplewood, N. J 


Oct. 24-26—Seattle, Wash. (Franklin Hotel) 
Paciric Nortuwest Sewace & INpustTRIAL Wastes ASSN., 
Secy., Gilbert H. Dunstan, State College of Washington, P. O. 
Box 176, Pullman, Wash. 
(Continued on page 110A) 


No chance 
for trouble 
with a 


WEINMAN 


Non-Clogging 
Centrifugal 
Unipump 

on the job! 








When there’s a need fora 
pump to handle raw sewage, 
sludge or suspended solids 
_a Weinman Non-Clogging 
centrifugal pump is the answer. 
These pumps feature 
rugged construction and a 
scientifically designed, two- 
vaned, enclosed type impeller 
that produces a steep-head 
capacity and will not clog under 
the most severe conditions. 
Weinman vertical 
pumps are ideal for dry 
pit installation, having 
a flexible drive 
connection permitting 
motor to be mounted 
any height above pump. 
Where overhead clearance 
is limited, Weinman 
Class B horizontal non- 
clogging pumps may be used. 


Send for literature and 
performance data on 
Weinman Vertical or 
Horizontal Non- 


Clogging pumps 


Contact your 
nearest 
Weinman 
Pump 
Specialist for 
immediate service 
on any pumping 
problem . . . he’s listed 
in the Yellow Pages 
of your directory. 

—_ ‘ 


Weinman Class VM 
Vertical Non-Clogging 
Unipump with close- 
coupled motor drive. 


Find your nearest 
representanve in the 
Yellow Pages 


WEINMAN PUMP: 


COLUMBUS 8, OHIO 


290 SPRUCE ST 
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And Now, It's 


Professor Hedgepeth 
| Hedgepeth has been appoint 
by Rutgers University as Adjunct 
He will assist in the activi 
Department of Sanitation 
v ind research on a part 
Mr. Hedgepeth will con 
present position with the 


tion 


Sanita 





Annual Reports Received 


Among 1 annual received 


~ 


reports 


1] 
following 


\RI 


recenl 


( Water 

a 72 page booklet 
the direction of the 
Commissioners and 
\lanager-Engineer 
1956 and 
physical 


the vear 

the 

lant, meterology, population, water 

the puri 

fication plant, pumping plant opera- 
| § 

| well as 


s on 
T 
I 
‘ 


onsumption, operation ot 


distribution system, 


ne 
ini 
triad 


as 


tion, 
financial statistics. 


Works 

the Au 
\nthony, 
includes data and in 


Mi ( Water 

port issued by 

District, S. S 
Superimtet dent, 
physical plant as 
and ex 
\lso 


section 


formation on. the 
| the operation, income 
nd other pertinent data 
the booklet is a 
burn Sewage District 


(Water 
re port, 


Works ) 

being the 5lst 
Water Com 
veal 


The 


\TI 0) \VIASS 
\ 24-page 
\nnual Report, of the 
tor the 

31. 1956. 


ending 
report 


missioners 
December 
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Spillway 


OVERFLOW FROM THE MAIN SECTION 


io 


| 


covers maintenance and construction, 


filtration plant, organization and 


operating data 


( Water 


Report 


INDIANAPOLIS IND 
Works )—The 75th Annual 
of the Indianapolis Water Co. ts a 
32-page booklet containing miorma- 
tion on the revenues and earnings, ex- 

and customers, 
comparative sta- 


penses, water usage 
property additions, 
tistics Of progress, a water shed map, 
personnel, accountant’s report, bal- 
ance sheet, service area map and other 
the subject 


* 


data pertinent to 


IDAHO Works ) 

\nnual Report Sewage Treat 
ment Plant for 1956. This report, pre 
pared by -H. A Wall, Supt., 
tains a description of the plant, de- 
data, data, sewer 
charges, maintenance data, 
rsonnel, 


BoIseE. ( Sewage 


Sixth 
con 


sign flow cost 
service 
sewer maintenance review, pe 
plant report 


sewers, sampling 


on renting 
and 


plant 


activities, 
laboratory, 
recommended 


technique and 


program for 1957 


AGO [ut ( Public Work, 

\ 32-page report prepared 
De 
Pri 
marily a with 
photo diagrams and explanatory text, 
the contents include the functions and 
super highways, sub 
ways, parking facilities, bridges, wa- 


CHik 
Dept 
under the direction of George I 
Ment, Comm. of Public Works 
photographic report 


organization, 


ter works, sewers, waterways, public 


aviation, recreation, for- 


\ financial summary 


buildings, 
estry and maps 
included 


"S also 


Pickups from Purdue's 
"Sanitary Engineering News" 
Don E. Bloodgood, Editor 

The sewage treatment plant at 
Tiberias, Israel, is 600 feet below sea 
level 

Portable cleaning equipment em- 
ploying a steam jet is used by Arthur 
Niles at Toledo, Ohio, to keep his plant 


ciean, 
* * * 


axter Springs, Kansas, has the 
first municipal installation of equip 
ment for softening by continuous 
base exchange 

* 


Automation Grows 
in Water Industry 


There is a trend in water works 
operations toward automation to im- 
prove service and to minimize rising 
costs, according to a report by Min- 
neapolis- Honeywell's Industrial Div. 

This year expenditures for ex- 
pansion of water reservoirs and facili- 
ties, both public and private, will run 
close to $800 million. Automatic con 
trol devices and systems for regulat- 
ing and monitoring water treatment 
plants will be an integral part of these 
building - and modernization pro 
grams, the report says. 

In general the control systems har- 
ness a variety of pneumatic and 
electronic units to regulate flows, 
measurement and control of treating 
chemicals, levels and the critical 
aspects of various filtration stages. 


A Useful Table 


Weight and Volume 


244 
2000 


2240 


Pressure 


44 It 
2.0416 in 


? > + 
2.309 


293 
20? ; 
655 
4 Bt 
3600 es 
860.648 ear 
0.003968 Btu 

3.085 ft.-lk 
0.001 1619 watt-t 

3405 horser 
56.92 Btu. pe 
44,252.7 ft.-It 
0.746 kilowatt 
42.44 Btu. per minute 
33,000 ft.-lb. per 
(550 ft.-lb. per second 
33,523.7 Btu. per bh 


minute 


boiler horsepower 


From Tech. Data File 77 
Honeywell Regulator Co 


5101 Minneapolis 





You have to see it 


to believe it... 


(You Can’t Hear It!) 


$s € 
©# % e 





It’s the silent valve. No noise, no vibration, no fluttering. On usual 
piping arrangements you get no slamming with a Chapman Tilting 
Disc Check Valve. You get no banging to cause damage to system or 
valve ... no grinding, scraping or wearing of either the disc or seat. 
Your maintenance costs go down to an unbelievable low which is 


really something to see and enjoy. 


You can safely use these valves under tough operating conditions. 
You can order them in iron and steel . . . for handling fluids or gases 
under a wide range of pressures. You can get them fast. See our 


Catalog 30-A. Write for your copy today. 





Look at this operational chart. 
When the flow is on, “airfoil” disc is 
held firmly against stops in the body. 
When the flow drops, disc balances 
quietly on whatever flow there is. 
When flow stops, disc drops quickly, 
quietly and firmly on special bevel 
seat. Note that sufficient space is de- 
signed around disc to cut down flow 
resistance. 


THE CHAPMAN VALVE MANUFACTURING Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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"WATER, WATER - - - - - " discussion of chlorination has been 
‘ Willing Water” made —— to give an upper limit of 

S ppm in usual chlorination and to 

ver tow! Keep it low recognize high free residual chlo- 

re, Works rination with residuals more than 

_ 1 ppm \ statement on surtace 
skimmers has been added and a 
report on experiences with diato- 
maceous earth filters is included 
60-page book can be obtained 





$1.00 


9th Annual Report of the 
N. Eng. Pol. Control Comm. 


With a foreword by William S. 
Wise, Chairman of the N. E. Inter 
state Water Pollution Control Com 
mission, a 32 page report has been is- 
sued for the vear of 1956 

The report contains sections of ad 





ministration, commission activities, 





public relation, water resources, state 





programs, construction in the several 
states, industrial waste research, legis- 
“Sere “fae ; 
‘ ition, and finances. A copy of the re- 
Pamphlets and Booklets Available port may be obtained from Tos. C. 

nphlets Know, Secv., 73 Tremont St., Boston 
8, Mass 


ire 


“Netherlands Specifications for . . 
Pipes Made of Hard Poly-Vinyl Indianapolis Water Co. Issues 


Chloride and soft Polythene”. This 75th Anniversary Report 

ion #1 oft In 1956, the Indianapolis Water Co. 
completed its 75th vear as a corpora 
tion devoted to serving the nublic. A 
special annual report was issued to 


( t | ) 
1) 


commemorate the accomplishment. 
Che 32 page booklet is a prime exam- 
ple of how a good public relations de 
partment can “sell” a water works 
utility to the customers. Persons who 
are interested in this fine report 
should write to J. FE. Kleinhenz, Asst. 
to the Exec. Vice Pres., Indianapolis 
Water Co., 113 Monument Circle, 


_ 


napolis, Ind 


“Recommended Practice for De- 





sign, Equipment and Operation of 
Swimming Pools and Other Public 
Bathing Places”. This is the 10th 
Ed. of the booklet first published 


1946. It has been revised and 
\s the pre 


Is has been 


in othcial report bv 





sponsors which in 
ont. of State Sanitary 
and the Am. Pub 
ciration 
rt has been re vised and 
roughout. In addition 


specine changes or 











ire included \ state 
ite fill and draw pools SURE, "Sis" | called Mr. Jones, cause | 
escription of water level heard you say there would be a drip 
pe have been added. The here tonight. 
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An International Exhibition for 
Water Purification and 
Waste Water Treatment 


The first exhibition ever held in 
Switzerland dealing with the purifi- 
cation of water and measures for 
abatement of pollution of waterways 
will take place in the premises of the 
Swiss Industries Fair at Basel from 
25th January to 2nd February 1958. 
The object of this exhibition is to pro- 
vide firms in Switzerland, and in 
other countries, with the possibility 
of bringing to the notice of wide cir- 
cles of those interested the result of 
their efforts and achievements in ev- 
erything affecting the purification of 
water and the treatment of waste 
water. 

Within the framework of the ex- 
hibition itself there will also be a 
Congress on the effective treatment 
of waste water which will last for 
several days and at which prominent 
foreign and Swiss speakers will deal 
with the various aspects of this im- 
portant question. It should be added 
that the basic Swiss Federal law for 
the protection of rivers and water- 
ways came into force on the Ist of 
January 1957. 

It is fully expected that the exhibi 
tion and the congress will arouse 
great interest and, for this reason, it 
is advisable that those concerned with 
water purification and/or waste treat 
ment should seize this opportunity to 
take part in the exhibition 


Investment Firm Issues 
Report on Water Needs 

Dominick and Dominick, invest 
ment banking and brokerage house 
has issued a 19 page brochure on the 
shape and size of a long-range con- 
struction program to meet the coun- 
try’s expanding requirements for wa- 
ter. Special emphasis is placed upon 
the meaning to investors ot a major 
water program. 

The report outlines the rapidly ris 
ing demand for water, the uneven dis 
tribution of the national water supply, 
and estimates the rate and type of 
construction required to bring the two 
into balance in the years ahead. 

Entitled “America’s Water Needs 

Their Investment Significance,” the 
report states that opportunities for 
companies manufacturing water han- 
dling and conditioning equipment are 
substantial. A number of companies, 
selected by Dominick & Dominick as 
being representative of this group, 
are described in the report. 

Copies are available from Domi- 
nick & Dominick, 14 Wall Street, 
New York 5, New York. 





USCOLITE PLASTIC PIPE 





Look alike... Feel alik 


BUT AS DIFFERENT 


It’s a fact: Given the same raw materials, finished plastic pipe 
can be as different as day and night. The difference is in the 
techniques of compounding and manufacture. 

For instance, these two lengths of plastic pipe, when new, 
have the same appearance, the same “feel”, even the same 
weight. Both are used to carry the same corrosive chemicals. 
Yet one pipe failed in just a few months—the other pipe still 
shows no sign of wear after several years of service. 

What's the difference? The long-life plastic pipe (on the 
right) is Uscolite®, and that means quality—the use of undi- 
luted virgin resins, superior extrusion techniques, precision 
dimensions, quality control all the way. 


Mechanical Goods Division 


AS DAY AND NIGHT 


When you order Uscolite—either Uscolite CP (modified 
alloy) or Uscolite RV (polyvinyl chloride)—you're getting 
plastic pipe with a reputation that has been proven by 8 
years of service. And in all that time, not one foot of Uscolite 
Pipe has ever been replaced. 

For your next plastic pipe and fitting installation, select 
carefully —select Uscolite. A complete line of pipe and fit- 
tings (including unique UscoWeld® fittings) plus the assist- 
ance of trained sales engineers who know plastics—is avail- 
able at the 28 “U.S.” District Sales Offices, at selected 
distributors, or contact us at Rockefeller Center, New York 


20, N. Y. In Canada, Dominion Rubber Co., Ltd. 
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Southern California 
To Have More Water 


District 
summer, the 


he Metropolitan Water 
] 


has scheduled for this 
start of additions to its Colorado Riv 
er Aqueduct 

the tabrication 
] 


and installation of 47 
siphons along a 183-mile seg 
aqueduct to help bring 
supply line to its full 
capacity of more 
water a 


inverte 
ment of the 
the wate 

planned delivery 
than one 
day Che 


billion gallons of 
aqueduct is now delivering 
approximately half that amount to 
thirsty Southern California 

Che initial construction of the 
aqueduct was completed in 1941, In it 
the siphons 

] 


across drain 


desert washes and other depressions, 


which carry the water 


ige channels, canyons, 
designed for a second barrel, to 
Other portions of 
the aqueduct, including 92 miles of 
tunnels, 63 concrete-lined 
54 miles of concrete con 

built to their ultimate ca 

initial development 

nder the direction of Gen 

and Chief Engineer 

lnemer, the Me tropolitan 

pro 
facilities to 
The District 


were 


be completed later 


nules of 


rict embarked On a 
i all of its 


te capacity. 


Che work will consist of 


is now engaged in a $200 million ex- 
program which includes en- 
larging the distribution system; the 
addition of six pumps at 
of the five pumping stations on the 
main aqueduct (two of these six are 
now installed) ; doubling the capacity 
of Lake Mathews, the terminal reser- 
voir of the main aqueduct near River- 
107,000 acre-feet to 225.,- 


palish mn 


lore each 


side, from 
000 acre-feet ; enlarging the softening 
and filtration plant near La Verne; a 
second aqueduct to San Diego, and 
the construction of the aforementioned 
+7 siphons. 

The pipe fabrication and installa- 
tion work on the second barrel of the 
siphon will be performed by the 
\merican Pipe and Construction 
Company under two contracts total 
ing nearly $16 million 

\ll siphons in the first barrel of 
the aqueduct, with one minor excep- 
tion were constructed of cast-in-place 
reinforced concrete pipe. However, 
all 47 siphons of the second barrel 
will be constructed of rein- 
forced concrete pipe 

To bring the aqueduct to its ulti- 
mate capacity of 1,800 cubic feet per 
second, the the si- 
phons will have an inside diameter 
of 13 teet ¢ portion of 


precast, 


second barrel of 


inches for a 


the siphons and 13 feet for the re- 
mainder. The pipe sections will be 


fabricated in 16 foot lengths weighing 
between 62 and 68 tons each. 

Because of the size of the pipe and 
the distance involved the pipe com 
pany will erect a semi-portable field 
plant in the desert to produce the pipe. 
It first will be located near Desert 
Hot Springs and later at Freda Sid 
ing, near Rice. 

In December, 1957 the plant will be 
moved to the easterly location near 
Rice and will continue to manufacture 
the remaining joints of 13 foot pipe 
which are scheduled for completion 
by February 1, 1958. 

The Metropolitan Water District's 
overall expansion program, is sched- 
uled for completion in 1960. The sup- 
plemental Colorado River water made 
available by this work will be enough 
to supply an additional 4,000,000 peo- 
ple in Southern California. 


Fluoridation on Increase 
in Tennessee 


The Sanitary Engineering Division 
of the Tennessee Dept. of Health re- 
ports that five cities have begun water 
fluoridation since the first of the year 

-representing a population increase 
of 100,000. Now, 35 Tennessee com- 
unities (total population 600,000) are 
receiving fluoridated water. 











“NGG <Sin 


DIXIE TANK’S “SYMBOL” OF YOUR PROTECTION 


DIXIE TANK & BRIDGE CO. 


P. O. BOX 14, MEMPHIS |, TENN. 


The largest water tank repair 
company in the United States 
is at your service. Repairs 
guaranteed for 12 years— 
paint for 3 years. 


Representatives in 


every state of the Union. 


Please write or wire 
us for more information. 
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Indianapolis Water Co. Finds 
It Pays to Reward Employees 
Making Helpful Suggestions 


Indianapolis Water Co. still main- 
tains a Suggestion Box for employees’ 
use in making suggested improve- 
ments in operation, Management, or 
maintenance. For a number of years, 
I. W. Co. has found that the Sug- 
gestion Box is profitable to the water 
company, as well as to the employees 
making useable suggestions. Only last 
month three employees supplied 
award winning suggestions. One such 
suggestion was that the Company no- 
tify customers when “bad or hazard- 
ous conditions” are found surround- 
ing the water meters, or the pipes by 
the meter readers. 


Water Supply Project 
Nears Completion at 
West View, Pa. 


A project started more than two 
vears ago by the Municipal Authority 
of the Borough of West View, (near 
Pittsburgh) Pa., to provide water for 
industries and 100,000 
persons is nearly completed. 

Installation of two 700-foot long 
submarine supplied by Na- 
tional Electric Products Corporation, 
Pittsburgh 2 


many over 


cables 


and the laying of a 2 
inch water line mark the final phase 
in developing the “push button” water 
supply system 

With this equipment installed, ac- 
cording to W. J. Murdoch, Pitts- 
burgh, consulting engineer for the 
West View Water Authority, it will 
be possible to push a button on Ne- 
ville Island, starting pumps on Davis 
Island, which in turn will deliver be- 
tween 10 and 15 million gallons of 
water daily to Neville. 

The power cable, which will deliver 
electricity for operating four 4,000 
gallon per minute pumps, is a 5,000 
volt submarine cable. Because it will 
be buried in the river, it wears several 
lavers of special insulation. 

Work began two years ago and in 
cluded horizontal 
water collector or Ranney well. This 
water collector consists of a 16-foot- 


construction of a 


diameter concrete casing which rises 
the river bed to 
30 feet above the water surface. Wa- 
ter is brought into the collector from 
slotted pipes which are installed like 
spokes in a around the 


from 65 feet below 


wheel base 
of the concrete casing. The pipes ex- 
tend into natural deposits of water 
Water 


through the pipes into the casing is 


bearing gravel flowing 


pumped into the pipe which leads 
from Davis to Neville Island 


Installation of 18° Pratt High 
Pressure Rubber Seat Butterfly 
Valve in prestressed concrete 
water main, Mansfield, Ohio. 
Engineers: Shaffer, Parrett 
and Associates. 


MANSFIELD... Pratt Butterfly Valves 


meet all specs for 


The real test of a distribution valve 
is its ability to operate when needed. 
Valves in water distribution service are 
primarily emergency measures, nor- 
mally left either open or closed for 
months, or even years. Yet, they must 
operate when needed, often to pre- 
vent serious property damage in the 
event of a broken water main. 
Mansfield engineers chose Pratt High 
Pressure Rubber Seat Butterfly Valves 
for this rigorous duty because Pratt 
valves meet all specifications for dis- 
tribution service. The critical disc edge 
is a corrosion-resistant material, seating 
against a heavy, mechanically retained 
rubber liner to provide permanent, 


drop-tight shutoff. The stainless steel 


HENRY 


ad 3. es Ot 


distribution service 


valve shaft rotates in bronze bearings, 
self-lubricated for life, and the valve 
operator is permanently lubricated and 
sealed. These features are your assur- 
ance of easy operation when you need 
it... features that are built into Pratt 
valves with the experience that comes 
with 30 years of leadership in butterfly 
valve design. Specifying Pratt valves 


puts this experience to work for you. 


NEW! Latest, most accu- 
rate pressure drop and 
flow data, conversion 
tables, discussion of 
butterfly valve theory 
and application plus 
other technical in- 
formation. 


Write for Manual B-2B. 


RUBBER S 


‘Butterfly 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal citie 
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= . —am. 


New Equipment 


Economy Backhoe feet deep, reaches 15 feet, and the also be mounted on other make 
hydraulic system provides 6200 light industrial tractors. Utility 


uunds of digging force at the bucket widths are available from 
12 to 24 inches, inclusive, and 
grave buckets from 32 to 36 inches, 
inclusive. 

\ccording to the company, the 
economy package is priced far be- 
low prevailing costs of backhoes 
with similar performance 


bucket teeth. No hydraulics are 
required on the tractor. The new 
model has been tested and ap- 
proved by International Harvester 
for mounting on the “130”—it may 


Water Filter For 


EASY 10 ough 


INSTALL CUTTING-IN 
VALVES FOR BETTER 


CONTROL 


Filtros Inc., East Rochester, 
N. Y., has introduced a new model 
LD) “Flo-Clear” filter made long and 
slim to fit down inside cased wells, 
for use with deep well pumps 
Standard 1% inch pipe fitting 

in the end of the filter makes it 
easy to attach to the supply line 
in the well. A plug at the bottom 
can be removed so that one or 
more extra filters can be fastened 
on end-to-end for even greater 
capacity and less frequent clean- 
ing. Its 3% inch overall diameter 

MECHANICAL JOINT permits it to be used inside a cased 
well as small as 4 inches in di- 

M & H Cutting-in Valves and Cutting-In Sleeves have mechanical ameter. The filter is available in 

joints designed to work with various classes of cast iron pipe. By : a ee ont oma ~— 

cutting a short section of correct length out of an existing pipe line, ; 

the Sleeve and Valve are easily installed by unskilled workmen. 

The Cutting-In Valve is the same design, construction and materials Orangeburg Introduces New 

os M & H AW.W.A, double disc gate valves, except for the Plastic Pipe 

mechanical joint and connections designed to work with various 803 

outside diameters of different classes of pipe. These valves are i : 

available with O-Ring seal or conventional stuffing box. Sizes, 4” as, mone & rw pal .< ; 

through 12”. Write or phone for details. ark, Cal., has announced that it has 


commenced production of Orange- 

ae ey VA LV Ee burg SP Plastic Pipe, manufactur- 
| W) ed from Allied Chemical & Dye 

AND FITTINGS COMPANY Corporation’s new-type_polyethy- 
ANNISTON, ALABAMA _W 0 7 lene resin, and demonstrating 


“working pressures, heat  resist- 
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e For further information on products or services please use reader service card. 
ance, of stress cracking and resist- 
ance to chemicals, organic solvents 
and hydro-carbon liquids, superior 
to any polyethylene pipe yet pro- 
duced.” 

This new pipe, made by Orange- 
burg and to be marketed under the 
‘Orangeburg’ brand, is available in 
¥%" through 2” sizes and carries the 
National Sanitation Foundation 
approval for potable water service. 
Being stronger, it is somewhat less 
flexible than pipe made from con- 
ventional polyethylene. However, 
it retains sufficient flexibility to 
permit easy laying in the field and | 
will come in coil lengths up to 400 
feet. 


Close Control Aids 
Large-Meter Tests 
804 
Rockwell Manufacturing Co., 
Pittsburgh, Pa., has announced 
that the rate-of-flow control valve, 
a 6-inch Rockwell-Nordstrom 
lubricated plug valve, at the Long 
Beach, Calif., Water Department's 
large-meter test facility, has been 
adapted for extremely accurate 
flow control. The plug valve is 
worm-gear operated rather than e h P : I 
lever operated, and the exposed eee wit resstite S$ 
gearing is enclosed by a cover plate 
on which a quadrant—graduated 
in quarter-turns of the handwheel 3-STEP SEWER SEALING SYSTEM 
has been placed to indicate the 
position of the plug. 


To keep ground water infiltration out, and prevent 
sewage overload, this installation is getting Presstite’s 
full, watertight treatment. 


PRESSTITE PRIMER, painted on bells and spigots 24 
hours before laying, greatly improves bond between 
pipe and joint sealing compound. 


ROPAX® (shown being caulked in), a non-porous ad- 
hesive packing, provides additional joint sealing material. 
When packed into the bell, it forms a solid, dense seal 


impervious to water passage. 


KALKTITE,® a cold-mixed, cold-applied joint sealing 
compound, used to fill the balance of bell. Sets up 
internally under the most adverse conditions. Forms a 


Once set, the rate of flow does : 
dense, tough, flexible seal. 


not change throughout the entire 
meter test period. Electrodes with- 
in the calibrated test tanks operate WRITE for detailed catalog “3 Steps to Tighter Sewer Joints” 
in connection with a special elec- 
trical recorder atop the meter to be 
tested, controlling the length of 
the test period without further 
movement of the main control 
valve. The Long Beach system is 
thought to be the only one of its 


- 


et a A Division of AMERICAN-MARIETTA COMPANY 
kind currently in use 3780 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI 
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Carbonation Units For 
Small Water Plants 
805 

Walker Process Equipment Inc 
\urora, Ill, has developed a small 
series of “Carball” units—sizes “O” 
and “OO. With the addition of this 
new small line, the company now 

arbonation units for all lime 

the very 
Specifically 
water plants of 
. this bubbler contact 
Carballs has been 
thoroughly field-tested for 
With capacities ranging from 


its trom 
lé 


small to the 


sottening slat 
irgest 
designed for 
MGD and les 
cooler line of 
over a 


veal 


PUMPING 


e For further information on products or services please use reader service card. 


55 to 660 pounds CO. per day, 
these units are intended for lime 
softening plants as small as 100 
gpm, and may be used in plants up 
to 1400 gpm 


One Bright $ Sign 
n the Water Line 








n the water pro- 








METER BOX COMPA 
Wabash, Indiana 


FOR BETTER WATER SE 


THE FORD 
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NY. INC. 


RVICES 


This package system operates on 
either methane or propane gas and 
will produce COy, for around a cent 
a pound. The new units are shop 
assembled package units, used with 
Sparjer CO.» diffusion systems and 
are engineered for each application. 


"Stopper" For Large 
Diameter Pipe 
806 


Vanderlans & Sons, 
has developed the Lansas Sewer- 
plug. This is designed to 
provide a simple, reliable means of 
large diameter pipes 


Lodi, Calif., 
dey ce 


“stoppering”’ 
for test, inspection or repair work. 


. 


Consisting of a grooved cast alu- 
minum disc with an inflatable 
heavy-duty tube around its circum- 
ference, the Sewerplug effectively 
stops even high pressure flow in 
the pipe with only 40 psi or less air 
pressure in the sealing tube. 

The Sewerplug is available in 
standard 6, 8, 10, 12, and 14 inch 
diameters, with larger diameters 
available on order. Each 
unit comes equipped with 8 feet of 
air hose and chain plus a stick hold- 
er for use with handle for easy in- 
sertion or removal from the pipe, 
and is fully guaranteed 


special 


Underwriters’ Label Now 

Available on Commercial 

Standard Septic Tanks 
807 


Industries, Ine 
Equip Div., Syracuse, N. Y., has 
announced that all San-Equip 
septic tanks built to Commercial 
Standard specifications, now carry 
the Underwriters Label that 
notes factory inspection service by 
Laboratories. 


Sall- 


Vega 


de- 


the Underwriters’ 





This new provision for Under- 
writers’ inspection and labeling of 
septic tanks built under Commer- 
cial Standard 177-51 
veloped in cooperation with. rep 
resentatives of the | S. Public 
Health Service, the American Pub- 
lic Health Assn., FHA and other 
federal and local agencies 

> 


Was de 


High Capacity Pumps 
For Severe Services 
808 
Goulds Pumps, In 
Falls, N. ¥ introduced 
pumps with capacities up to 25,- 
000 GPM These substantial 


have per 


seneca 


has two 


pumps formance charac- 
teristics to 
applications 
lv the 
half casing. Fig 
tal suction 
Fig. 3423 has 


| 
tion and horizontal discharge 


meet a wide range of 
Both units are 
yt for the 
$20 has horizon 
discharge, while 


bottom suc 


exact 


Same exc lowet 


| 
. 
a 
and 


vertical 


These single stage, double su 
tion pumps have horizontally split 
casings with upper and lower half 
bolted and dowelled tor ther. Re 
moval of the upper half 
permits inspection, maintenance 
and removal of entire rotating ele 


Casing 


ment without disturbing suction 
and discharge piping or pump and 
driver alignment. The impeller is 
of the double suction type provid- 
ing hydraulic balance. It is cast in 
one piece and all exterior surfaces 
are machined. It is dynamically 
balanced and keyed to the shaft 
Interior surfaces or waterways are 
hand finished. All Fig. 3420-3423 
pumps are fitted with renewable 
type casing wearing rings to main 
tain proper running clearance with 
impeller hub and to minimize leak 
age between suction and discharge 
chambers of In addition, 
impeller wearing rings can be fur 
nished when desired. 


casing 


NOW... provid 


am 


UMA7E-ontainment of 


water, wastes, brines and sludges with 








Pre-fabricated ‘‘HYDROMAT"”’ As- 
phalt Liners provide the ideal liner 
for all domestic, industrial and re- 
creational facilities where the con- 
tainment of water, wastes, sludges, 
brines, etc. demand a very efficient, 
economical and impervious lining 
material. “HYDROMAT" is quickly 
and easily installed as a monolithic 
liner with mechanically sealed joints 
.. will expand and contract with soil 
movements without rupturing or 
breaking the seal. Installed over (ex- 
posed) or under earth, concrete, 


For complete instal- 
lation and technical 
data write today 
for your copy of 
the “HYDROMAT 


W. R. MEADOWS, Inc. 


7 KIMBALL STREET | 
ELGIN, ILLINOIS 


“| Gentlemen: 


: CT Send my copy of the "HYDROMAT 


gunite, steel or other materials... pro- 
vides the practical answer to the prob- 
lem of re-lining old, cracked concrete 
or gunite linings. “HYDROMAT” 
may be safely used for the contain- 
ment of potable water in clear well 
construction and its ruggedness and 
durability permit its use as a fully 
exposed lining in large reservoirs to 
depths exceeding 50 feet. ““HYDRO- 
MAT” is available in three thick- 
nesses, %”, 4" and 54”, in 4’ widths 
and lengths up to 15’. . . longer 
lengths available on special request. 


W. R. Meadows, Inc. 
7 Kimball Street, kigin, lilinois 


MANUAL". 
C) Have representative call. 


NAME TITLE 





FIRM. 
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city. STATE 
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Portable Pneumatic 
Sump Pump 


West ( 
ia portable 
it can 


tremely 


iround obstacles and 
gh almost any open 
quid over 13¢ in. deep wage plant has found many uses 
up. Dirty o1 al for the new pump such as, clearing 
as water or as thicl disposal tanks, sumps, manholes, 
handled with e: blocked sewers, catch basins, pits 
West Chester’ and ditches, as well as cleaning 


oa 


A. | a aw 


a gf LABOR 


_ 


y= 


ONE-MAN Relieved 4 Wor RK 


For Other Jobs by New | 
AUTOMATIC BUCKET DUMPER 


It’s like having an extra man in your 

Sewer Department at no extra cost. The 

“Flexible” Bucket Dumper is a simple me- 

To get the full chanical device that automatically does the 
oe job of the man formerly required to stand 
; by the manhole and dump the bucket each 


story, write for : : ¢ of t 
> ‘ame C > sewer. 
name of your time it came out of the sewer 


nearest - Costing less than 3 weeks wages, it can 

“Flexible be installed in 30 minutes on all existing 

Distributor. “Flexible” Bucket Machines. And, of course, 
you should get the facts before buying new 
machines. 


(Distributors in 


Principal Cities) FLE XI RBLE I NC. 


3786 Durango Ave., Los Angeles 34, Calif. 
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residential cellers after flash floods. 

The use of a portable pneumatic 
sump pump also eliminates the ex- 
plosion hazard and other inconven- 
lences experienced when a gaso- 
line-driven, diaphragm-type suc- 
tion pump was used, 

The pump is carried and oper- 
ated by the Pneumatractor, a self- 
propelled compressor, This has 
been found to be very useful (when 
not in pumping service) for other 
jobs such as hauling, sweeping, 
breaking out concrete, digging, 
grading, backfilling and tamping 


Honed Edge Pipe 
Cutter Wheel 
810 

Beaver Pipe Tools, Inc., War- 
ren, Ohio, has announced that the 
new Beaver “Black Magic” Honed 
Edge Cutter Wheel is now the 
standard cutter wheel on the Beav- 
er No. 2 Pipe Cutter, the Beaver 
Model-A Pipe Machine, and the 
Speed-O-Matic Pipe Machine. 

The new Beaver “Black Magic” 
Cutter Wheel combines the easy- 
cutting quality of a thin wheel 
with the durability and long life 
of a heavy-duty wheel. The manu- 
facturer claims that it cuts easier 
and lasts longer than either a 
heavy-duty or thin wheel. It fits 
all standard No. 2 pipe cutters and 
pipe machine cutoffs. The honed 
edge gives amazingly-easier, clean- 
er cuts; and the “Black Magic” 
finish process gives the wheel its 
magical cutting qualities, the 
manufacturer states. 

The Beaver No. 2 threader 
places the cutting wheel directly 
behind the feed screw, and is fed 
directly into the work—thus con- 
tributing still further to easy 
cutting 


Cylindrical Slide Rule 
811 

Arthur F. Smith Co. Rochester, 
N. Y., has introduced for the first 
time in this country, a cylindrical 
calculator with an accuracy great- 
er than slide rules currently on the 
market. The new calculator, by 
spiraling the scales around a tube 
instead of in a_ straight line, 
achieves graduations equal to 
those of a 66-inch slide rule. 

Popular with engineers and 
scientists in England and Canada 
for a number of years, the cylin- 
drical calculator may be used to 
solve all problems involving multi- 
plication, division, proportion, per- 
centages, logarithms, roots, and 
powers. The plastic-covered scales 
are fully resistant to wear and 





New 
Subscription 


Order 
Card 


NOTE THE NUMBERS 
they correspond with the 
headings in our 
EQUIPMENT AND LITERATURE COLUMNS 
To receive further information 
on any of the listed 
EQUIPMENT OR LITERATURE 
just circle the corresponding 
numbers on the card 
Fill in your name, address, title 
and mail! 
For your convenience these 


cards require no postage. 
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moisture, and since all parts of 
the instrument are made of metal 
throughout, there is no possibility 
of warping or distortion usually 
found after a time in wooden slide 
rules 

Though the instrument can be 
opened to 10%” by 114”, its size 
when closed is only 6” by 1% 
pertect for carrying in the pocket 
It is almost indestructible, with 
no parts to break or loosen, and 
will last for a lifetime of normal 
use 


Emergency Kit Repairs 
Pipes, Tanks, Machinery 

812 
Devcon Corp., Danvers, Mass., 
has developed a new emergency 
repair kit containing Plastic Steel, 
for on-the-spot repairs of tanks, 
pipes, pumps, valves and other 
types of machinery without the use 
of special equipment 


Plastic steel is a combination of 
80% steel and 20% plastic. It can 
be formed into any shape and will 
when applied to a 
vertical surface. Two hours afte! 
the addition of a special hardening 
agent, Plastic Steel becomes an ex- 
tremely strong, tough, rigid metal 
lic piece. It is durable, permanent, 
essentially non-shrinking or ex 
panding, does not rust and will 
harden under water 

Plastic Steel will harden in 60 
seconds or less if heat is used. The 


not Tun or sag 


following procedure should be fol- 
lowed to repair a large break in 
a water main. Shut off the water, 
and dry and clean the surface 
thoroughly. Heat the pipe with a 
blow torch so that it is just barely 
too hot to touch. \pply Plastic 
Steel to the pipe and then warm 
the top surface of the Plastic Steel 
slightly with the blow torch. Plas- 
tic Steel will be hard almost im- 
mediately. The main valve can be 
re-opened 

Laminations of glass tape and 
plastic steel have a compression 
strength of over 50,000 psi. and a 
tensile strength of over 45,000 psi 


E.R. P. CATHODIC PROTECTION... 
individually designed for 
each application 


An effective installation that operates at the lowest cost per year 
requires experienced engineering evaluation of site and environmental 
conditions. The Electro Rust-Proofing Engineering Division makes 
available to you the cumulative experience gained in designing more 
than 10,000 cathodic protection systems. 

Electro Rust-Proofing can furnish any one, or all, of the following 
services to help you provide proper cathodic protection for each of 
your jobs: 

@ Corrosion surveys and recommendations 

@ Design based on engineering experience 

@ Cathodic protection equipment and installation 
@ Service to assure proper operating results 


For additional information write today. 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE & TIERNAN INC 





30 MAIN STREET, BELLEVILLE 9,NEW JERSEY 
CABLE: ELECTRO, NEWARK. N. J. 


ERROR SR MMR RA RTE A LRT 
CHLORINATORS and CHEMICAL FEEDERS 


for © slime elimination 
© water treatment and purification 
© industrial waste and sewage treatment 


WALLACE & TIERNAN INCORPORATED 


cost 25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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Meet AWWA Specifications 
C 504-55T... 


LEOPOLD 
Rubber Seated 


BUTTERFLY 
VALVES 


with exclusive valve seat design that 
assures added firmness, increased ri- 
gidity, and permanent concentricity of 
seat to valve body! 


In the Leopold construction, 
there’s no possibility of abnor- 
mal wearing of the valve seat— 
a common cause of valve fail- 
ure. That’s because the seat is 
of pure gum rubber or resilient 
neoprene vulcanized around a 
continuous steel ring insert. 
Thus, Leopold Valves last 
longer and always provide posi- 
tive drop-tight shut-off. Avail- 
able in sizes 6” to 96” with 


manual or automatic controls. 


Write for details! 





F.B8.L EOPOLD CO., INC. 


Zelienople, Pa. 


Complete Water Purification 
and Filter Plant Equipment 
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Variable Flow Rate 
Pump-Motor Set 
813 
Vanton Pump & Equipment 
Corp., Hillside, N. J., has 
veloped a variable flow rate pump- 


de- 


motor set designed for applications 
where controlled and varying rates 
fluids and 
abrasive slurries are required. 
With the pump driven by a vari- 
relatively 
linear relationship between speed 
obtained, 
main- 


ot flow of corrosive 


able speed source, a 


can be ac- 
cording to Vanton, 
tains that varying the speed of the 


and output 


which 


driver in this way offers a practi- 
cal and exact way of varying the 
rate of flow 

Several means of obtaining vari- 
able speeds are provided. One is a 
hand variable 
pitch pulley arrangement. Another 
is an integral variable speed motor 


simple operated 


drive in which provision is made 
for automatic process control by 
using an air the 
RPM of the variable speed drive 
Che 


flow rates 


GGPM are 


cylinder to set 


self priming and 
fractional to 40 


pumps are 


Irom 


available 


“Liquid Wrench" Now In 
Spray Can 
814 


Co.. 
announced 


Radiator Char- 
lotte, N. C that 
“Liquid Wrench,” penetrating rust 
solvent, is now available in handy 


Specialty 


has 


pressurized squirt cans. 
makes it 
wrench to 


12-o0z 
The 


easy 


new squirt can 


to apply liquid 
“hard-to-reach” areas 
blend of 


fast-acting, super-penetrating solvents 


“Liquid wrench” is a 


that free parts frozen by rust, cor- 
paint, varnish or 
It is harmless to metals. 


rosion, scale, 


gum 





For Municipal Water 


FLUORIDATION 


| 

} 
Fe 
¥ 


You get three-way economy, 
safety and assurance of 
ample supplies with 


INTERNATIONAL 


HYDROFLUOSILICIC 
ACID 


Municipalities save three ways with 
International Hydrofluosilicic Acid: in 
cost of equipment installation, in oper- 
ating cost and in cost of materials. 
Handling and control of liquid feed is 
simple and easy with a minimum of 
space needed for storage. 

Liquid feed assures maximum safety 
for operating personnel. 

International Hydrofluosilicic Acid is 
available for immediate delivery in 
tank truck and tank car deliveries. 

Shipments are currently being made 
from plants at Mason City, Iowa; Chi- 
cago Heights, Illinois; Lockland (Cin- 
cinnati), Ohio; Buffalo, New York; East 
Point, Georgia; Hartsville and Spar- 
tanburg, South Carolina and Tupelo, 
Mississippi. Other shipping locations 
will soon be available. 

With ample raw materials and large 
production facilities, Jnternational can 
provide municipalities with a depend- 
able source of supply today and in the 
years ahead. 

International Hydrofluosilicic Acid 
runs typically 23% to 25% H2SiFs. 

If you are fluoridating now or plan- 
ning to do so soon, it will pay you to 
talk with International's representa- 
tive about the use, handling and costs 
of Hydrofluosilicic Acid. Please write 
or phone the office near you. 


Pica 
\eemig/ 
INTERNATIONAL MINERALS 
& CHEMICAL CORPORATION 
POTASH DIVISION 
20 North Wacker Drive, Chicago 6 
485 Lexington Ave., New York 17 


Midland, Texas 
Fulton National Bank Bidg., Atlanta, Ga. 
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Air Lift Pumps For 


Low Lift Applications 
815 

Walker Process Equipment Inc., 
Aurora, IIl., has introduced a new 
complete line of Aeropumps. These 
air lift pump _ units, 
specifically for low lift 
applications, are offered in eight 
sizes from 3 thru 16 inches. Ac- 
cording to the manufacturer, Airo 
pumps feature more efficiency at 
less operating, maintenance and in 
stallation compared to 
centrifugal pumps when pumping 
against heads of than 4 ft., 
and equal efficiency when pumping 
4 ft 

Prior air lift pumps were pat- 
terned after the high lift designs 
and by hit-and-miss sizing and 
detailing, and generally proved un- 
satisfactory and _ inefficient. In 
completely developing the low lift 
\iropump line, Walker has dem- 
onstrated that these units offer 
many advantages and are efficient 
when properly designed and ap- 


plied 


designed 
pumping 


cost, as 


less 


Improved Gage Glass 
Cleaning Tool 


816 


lerguson Gage & Valve Compa- 
ny, Burlington, Massachusetts, has 
announced an Improved Design 
Gage Glass Cleaning Tool which 
uses brushes to quickly and effici- 
ently clean the inside of liquid lev- 
el gage glasses. This new cleaning 
tool is simple and effective, with 
no critical break down. 
he brushes are easily replaced, 


parts to 


and are economical 
The cleaning tool consists of a 
steel 


[ handle, operating inside a stain- 


stainless rod with a bronze 
less steel tube. The wiping mecha- 
nism consists of two commercially 
which 


to a holding plate. These brushes 


available brushes screw in- 


other 
they 


are far superior to wiping 


materials because increase 
the life of the unit and also allow 
effective cleaning to the very ends 
of the visible glass of the gage. 
The tool is into the 
vage the brushes vertical. 
With the handle held in position, 
the tube is pulled down against a 
spring and rotated 180°. 
the tube then locks the brushes in 


for 


inserted 
with 


Releasing 


— 


a horizontal position ready 


cleaning the glass 


or services please use reader service card. 
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CLIMAX 


FOR SEWAGE 
TREATMENT 
PLANTS... 


V-125—12 cylinder, 605 mox. H.P. 
ot 1200 R. P.M. 


V-122—12 cylinder, 520 max. H.P. 
ot 1200 R. P.M. 


Climax engines can be found on the job 
every day of the year in hundreds of sewage 


treatment plants from coast to coast— 


powering sewage pumps, blowers and 


generators. Tremendous savings are being 


realized by using readily available 


sludge gas for fuel and also by utilizing 
heat from the jacket water and exhaust chia 
gas of the engines to heat digesters and 1 


buildings. When a shortage of 


V-85—8 cylinder, 390 mox. 
ot 1200 R. P.M. 


V-80—8 cylinder, 340 mox. 
ot 1200 R. P.M. 


a ” 
- 
- 


sludge gas is encountered these engines 


operate on an auxiliary fuel—either 
gasoline, butane or natural gas, or 
combination thereof. Eight Climax 


K-75—6 cylinder, 302 mox. H. P. 
ot 1200 R. P.M. 

K-67—6 cylinder, 265 mox. H. P. 
at 1200 R. P.M. 


a 


engines are available ior continuous 


duty service in Sewage Plants in a 


range of sizes from 40 to 300 hp.—for F<) “| 


standby service up to 605 hp. max. rating. 


Write today for complete information, 
bulletins or engineering consultation. 


“iis | 


R-165—6 cylinder, 192 max. H. P, 
at 1200 R. P.M. 


R-110—4 cylinder, 130 max. H.P. 
ot 1200 R. P.M. 


on FP 8, 0: ,O, @ ENGINE MANUFACTURING CO. 


208A 


South LaSalle Street + Chicago 4, Illinois 


Foctory—CLINTON, |OWA ©* District Office—DALLAS, TEXAS 
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° * . _ es e 
Changes in U. S. Pipe \ppointment of Buddy P. Amis, 
currently in charge of the Houston 
Sales Dept. . 
()ttice, as Kansas City Sales 
United States Pipe and Foundry \gent. Mr. Amis started in the 
(ompan\ Birmingham, la.. has Dallas Office in 1947 and _ took 
he following sales over the Houston Office in 1954 
department personnel changes Hoyt N. Burns, previously con- 
\ : George J]. Bogs. 1ected with the Birmingham ©t- 
P \neeles Sales \vet t. fice, has been appointed Sales 
’ tant Pacific Coast Sales \gent at Houston 
‘I i> 1‘ 4 ALC | 
( { oO COoTTice ! I 104 
54 when he was appointed Huiett Appointed Sales 
ile ent t Os nveles n 
» \s : \ngeles. In Manager of Kenco Pump 
ne pacity « V1 ontinue 
Le | headauarters in the Kenco Pump Division, Lorain, 
lan Amucion Office Ohio has announced the appoint 
: —e a ment of James G. Hutett as sales 
\ppotl ment ot Bart ( (yy - 
: manager 
Bretz, currently Kansas City Sales 
Mr. Huiett, formerly service 
\vent a \ stant Western Sales . . 
: : : manager tor Kenco | ump Division, 
Manager wit adquarters in | 
— — "| , has been directly involved with the 
e Chicago Otftice sretz has ; 
aa ITICe Mr. » . service and sale oT Kenco pumps 
een connected with the Kansas since 1950. He will be in charge of 
‘ - 1 . 
City Office since 1947 and has beer sales and service for the complete 
Salk \vent since 1952 Kenco line of submersibles 


> 


Manufacturers’ News 


(Cc 



























Gladding, McBean 
Appoints Hennessy 


Gladding, McBean & Co., Los 
(Angeles, Calif., has announced the 
appointment of Mr. Paul V. Hen- 
nessy as a civil engineer with the 
Pipe Products Division 

Mr. Hennessy is a graduate of 
the University of Southern Calt- 
fornia with a B.S. degree in civil 
engineering. Active in association 
affairs, he is chairman of the Los 
Angeles chapter of the ASCE 
sanitary group, a member of the 
CSIWA and the Arizona Sewerage 
and Water Works Association 
During World War II, he served 
as an aviator in the Naval Air 
Corps. 

Prior to his appointment, Mr 
Hennessy was manager of B.I.F. 
Industries’ Southern California- 
\rizona division. He will make his 
headquarters in Gladding, Mce- 
Bean's San Francisco office 


mtinued from page 95A ) 


Ontario (King Edward Hotel) 


> y ry : | 
Oct. 28-30 Toronto, >| 
CANADIAN INSTITUTE ON SewaGe & SANITATION, Secy., Dr 








Ontario, Canada 


\. E. Berry, Administrative Office, 72 Grenville St., Toronto, 


Bureau of San. Engr., 905 Contra Ave., Berkeley 7, Calif 


—_ 
} } ’ / Oct. 29—Nov. 1—San Jose, Calif. (Civic Auditorium) 
{ | e 4 Catrrornta Section, A.W.W.A., Secy.. Henry J. Ongerth, 




















ke, Va 


ORIDA SECTION, 


Nov. 7-8—Hastings, 
RASKA Sewace & InpustriaL Wastes Asswn., Secy., V. J 
tenberg, 614 Standard Oil Bldg., Omaha, Neb 


Wilbur E. Long, ] 


Oct. 30-Nov.] Washington, D. C. (Sheraton-Park Hotel) 
CHESAPEAKE Section, AW.W.A., Secy., Carl J. Lauter, 
6955—33rd St., N.W., Washington 15, D. C 

N »-%—Roanoke, Va. (Hotel Roanok 
VIRGINIA SECTION 


\ ger W allace 


P. Kavanagh, District 


A.W.W.A., Secy 


J 
& Tiernan, Inc., 213 Carlton Terrace Bldg., 


Neb. (Clark Hotel) 


Nov. 10-13—Jacksonville, Fla. (Roosevelt Hotel) 
I \.W.W.A., Secy., Jay D. Roth, Mgr., 
Water Dept. & City Shops, Bin O, Miami Beach 39, Fla 


Nov. 11-13—Raleigh, N. C. (Hotel Sir Walter) 
mtu Carotina Section, A.W.W.A., anp NortH CAROLINA 
Sewace & InpustriaL Wastes Assn., Joint Meeting, Secy 
r., 1615 Bickett Blvd., Raleigh, N. ¢ 


A full-fledged line-operated pH Nov. 11-15—Cleveland, Ohio 









AMERICAN Pus_i 
Exec. Director, 


Meter of remarkable accuracy 


HeattH Association, 85th Annual Meeting, 
Dr. Reginald M. Atwater, 1790 Broadway, 
New York 19, N. Y 


at the unprece- $130 ee 
relsvahacts. price of : Nov. 18-22—Stillwater, Okla. (Oklahoma A & M College) 








OKLAHOMA Water & SEWAGE SHort Course, Prof. Quintin 
B. Graves, Oklahoma A & M College, Stillwater, Okla 


PHOTOVOLT CORP. Nov. 21—Boston, Mass. (Hotel Statler) 






MADISON AVE NEW YORK 
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16: N. Y New EnctaAnp Water Works Assw., Secy., Joseph C. Knox, 
73 Tremont St., Boston, Mass 












Estus Named Sales 
Manager For Hersey 


Hersey Manufacturing Co., 


South Boston, Mass., has an- 
nounced the appointment of Ralph 
S. Estus as sales manager for the 
company 

Mr. Estus joined the Hersey 
organization in 1955 after being 
associated with the Fuller Brush 
Co., as manager of industrial sales 
Prior to that he was associated 
with the Armstrong Cork Co., and 
the Prudential Life Insurance Co. 

He is a graduate of the Wharton 
School of Business Administration, 
University of Pennsylvania. 


Bower Named Clow 
Sales Manager 

James B. Clow & Sons, Inc., 
Chicago, Ill., has announced that 
Harry F. Bower has been named 
Manager, Cast Iron Pipe and 
Foundry Department. In this ca- 
pacity, Bower succeeds, \ M 
Wall, who is retiring 





Bower, formerly assistant man 
ger, has also acted as Director of 
Sales, Eddy Valve Company, 
Waterford, New York, and the 
lowa Valve Company, Oskaloosa, 
lowa, both subsidiaries of Clow. In 
1955 he served in an industrial 
capacity as Director, Water and 
Sewerage Division, Business and 
Defense Services Administration, 
Department of Commerce 


ag 


F & P To Market 
Gilbarco Tank Gauge 

Fischer & Porter Co., Hatboro, 
Pa., has announced that they have 
become sales agent of the Gilbarco 
Electronic Tank Gauge. In addi 
tion, Fischer & Porter will take 
over the manufacture of the Gil- 
barco Null Balance Tank Level 
Receiver, which, combined with 
the F & P Digital Data Systems, 
will provide a complete tank gaug- 
ing and digital readout system. 

The Gilbarco electronic tank 
gauge is manufactured by Gilbert 
& Barker Company, West Spring- 
field, Mass 













































It’s New Again with 
THORITE and THOROSEAL 










Freeze-thaw cycle follow- 
ing water and moisture pen- 
etration, also swelling of 
reinforcing rods from mois- 
ture contact, cause masonry 
destruction. 








BRIDGE OVER CONCORD RIVER 
ROUTE 3, BELLERICA, MASS. 


Workmen on scaffold patch 
spalled and cracked concrete 
with THORITE and seal surface 
with THOROSEAL. 


Area at left chipped to sound 
masonry. It will then be patched 
with THORITE Nonshrink, Non- \ 
slump 20-Minute Set Patching 
Mortar, without necessity of costly 
forming, finished by application 

of Thoroseal. 

Request Circular No. 16 and 20. 


Thoroseal 


econ 





Te Keep waver Ovf 
- 
Your Masonry Well 






Write for our 16 page 
“Hou te De It" 













STANDARD DRY WALL PRODUCTS, INC. 
NEW EAGLE, PENNSYLVANIA + CENTERVILLE, INDIANA 
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M-H Names Water Industry 
Sales Manager In East 


Minneapolis-Honeywell Regula- 
ny’s Industrial division, 
Pa., has announced 
Mascitti been 
the 


Treatment in 


nk | has 
ippointed sales manager tor 
Water W Wastes 


‘ wtry 





ere 





will co 
the 
firm 


Mississippi 
seven years 
engineer He has 


water and wastes 


for the 

eT 

make his 
Industrial 

in Philadelphi 


Mohan Joins Milton Roy 


Roy Company, Phila 
has announced the 
\ltred | Mohan, 
Newkirk Street, Phil 


their Sales-Engineet 


Villanova Uni 
with a degree in 
gineering, he served 

in the | S. Navy 

ngineering (Ofticer 


Ty service he 


Franktord Ar 


Was 
sen il 


Johns-Manville Promotes Davis 

s-Manville ( of 

York, N. Y., has announced 

ment of Jack W. Davis, 
h, 


>, 1 
it.) | AKC WOO 


poration 


Place, 
eional sales man 
Division 

ly established region 


of Colo 
Mexico 


pass the states 
Montana, New 


oiing Johns-Manville 
district engineer for the 

rict, Mr. Davis was as 

| with the United States 
Health Service and the 
lorado State Board of Health. In 
he was appointed Johns-Man 
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ville manager for Transite pipe at 
Denver 


Bristol Moves 
Pittsburgh Headquarters 


The Bristol Company, Water- 
bury, Conn., has announced that 
its Pittsburgh, Pennsylvania dis- 
trict office has recently moved into 

building at 2250 Nobles- 
Road 
Che new building will house the 
and staffs, and the 
and larger facilities will im- 
handling of 


cuirements 


a new 
town 

sales service 
new 
prove customer re- 


V. L. Greedy Joins Pipe 
Linings, Inc. 


Pipe Linings, Inc., Los Angeles, 
Calif., has announced the appoint- 
ment of V. L. Greedy to the posi- 
tion of sales manager for the com- 
pany 

Mr. Greedy, prior to joining Pipe 
Linings, was district sales manager 
for American Pipe & Construction 
Co. He received a degree in engi- 
neering from the University of 
Washington and is a veteran of 
World War II and the Korean,con- 
flict 


The name MATHEWS 
means the 


THE MATHEWS MODERNIZED HYDRANT 


The hydrant with the replaceable barrel. A Mathews 
broken in a traffic accident can be repaired in less than 
half an hour by inserting a new barrel without excavat- 


MATHEWS 
HYDRANTS 


ing. In addition this high-quality hy- 
drant is very simply constructed. It is 
the dry-head type which functions 
under all conditions, because water, 
ice and sediment cannot reach key 
parts to clog operation. 


All Mathews Hydrants 
are now aveilable 
with O-Ring Seals 
when Specified. 


made 
by 





Roots-Connersville Opens 
Boston Office 


Roots-Cennersville 
Ind., Div., 
Inc., has 
sales office 


Blower, Con- 
[n- 
established a 
district at 945 
\venue, Needham 92, 
Telephone—N Eed- 


nersville, Dresser 


dustries, 
Soston 
Great Plain 
Massachusetts 
3-2322 

According to the announcement 
Varga will head the new 


ham 


George F 


office. Varga will assume responsi- 


. 
} 


on hydrants 


bility for the organization and 
management of the sales 
territory which includes Massachu- 
setts, Rhode Island, Vermont, New 
Hampshire and Maine. 


3oston 


A mechanical engineering gradu- 
ate of Duke University, Varga has 
more than fifteen years experience 
selling engineered equipment to in- 
dustry. For the past five years he 
has worked as a Field Engineer in 
Roots-Connersville’s New York 
district office. 


finest in fire protection 


THE MATHEWS FLANGE BARREL HYDRANT 


Another dry-head hydrant in 
which the stuffing box plate is 
cast integral with the nozzle sec- 
tion. The top section of this hy- 
drant incorporates all features of 
the Modernized Mathews. As an 
optional feature furnished at 
slight extra cost, it is supplied 
with a breakable flange and stem 
coupling designed to snap when 
struck a heavy blow. These parts 
can be quickly replaced without 


excavating. 








All available with mechanical joint and 


flange-type connections 








R. D. WOOD CO. 


Public Ledger Building, Independence Square + Philadelphia 5, Pa 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand 
molds) and R. D. Wood Gate Valves 
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Darling Valve Promotes Backus 
Darling Valve & Manufacturing 
Co., Williamsport, Pa., has an- 
nounced the appointment of Foster 
EK. Backus to the position of Mid- 
West Regional Sales Manager 


In his new position, Mr. Backus 
will supervise sales activities in the 
13-state area from Western Penn- 
sylvania to the Dakotas and south 
to Kentucky. He will headquarter 
at 1513 Jefferson Ave., Toledo, 
Ohio. Mr. Backus is a native of 
Toledo, was educated there and at 
Ohio State University, and served 
four years in the U. S. Air Corp 


during World War II 


M-C-G Co. To Handle Sales 
& Distribution Of Techno 
Check Valves 


M-C-G Company, 
Ohio has announced that all 
and distribution of the Techno 
check silent seatless check valves 
are now being handled by the com- 


Columbus, 


sales 


pany 
The Technrocheck 


gives positive automatic opening 


valve design 
and closing on low pressure differ- 
The design eliminates the 
need for valve seats. It utilizes the 
valve body for this purpose and 
thus keeps replacement parts and 
costs to a minimum 


ential 


maintenance 


First Jeffrey 
Factory School 
The first 
authorized distributors has 
held by The Jeffrey Manufactur 
ing Company's Industrial Division 
at the Columbus, Ohio plant. This 
inaugural session for 1957 was at- 
tended by 16 key men for the three- 
training on Jeffrey merchan- 


Factory School for 


been 


day 
dise, crushers and vibrating equip- 
ment. Certificates, of achievement 
and completion awards were pre 
sented to the students by J. E. M 
Wilson, vice president in charge 
at the graduation dinner 
This presentation followed a 
humorous talk by Mack Sauer, 
well-known philosopher and editor 
of the Leesburg, Ohio Citizen. 


of sales, 
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Plastic Pipe Catalog 


817 
Super De Lavaud Orangeburg Manufacturing Co., 
New York, N. Y., has just pub- 


CAST | od O Ni = } - Ee lished a catalog on the develop- 
ment, application, installation and 
specifications of Orangeburg SP 
Plastic Pipe. 
According to the catalog, the 
In sizes 3” to 24” in modern long pipe, made from a recently devel- 
lengths. Bell and spigot, roll-on-joint oped, superior, new-type polyethy- 
and mechanical joint. lene resin, displays working pres- 
sures, heat resistance, absence of 
For water, gas and sewage. pin holing and resistance to chemi- 
cals superior to any polyethylene 
pipe yet produced. 
122 South Michigan Avenve 
Inquiries invited to our Chicago 3, Iilinois 


nearest sales office: 350 Fifth Avenue 
New York 1, New York pH Electrodes 


818 


Scientific Instruments Div., 
A LABAMA aia: COMPANY Seckman Instruments, Inc., Fuller- 


ton, Calif., has just published an 

Sat, Office &-page bulletin featuring Beckman 

G pH Electrodes for laboratory and 
ANNISTON, ALABAMA portable pH meters. 

The bulletin is made up in sim- 
plified chart-form, completely in- 
dexed and illustrated, and provides 
a guide for users in selecting the 
correct pH electrodes 

This new version is one of a 
five-bulletin package which also 
includes information on the Zero- 
matic, Pocket pH, and other Beck- 
man pH meters 


Air Valve Catalog 


AIR VALVES . si 
Multiplex Manufacturing Com- 


eee keep pipelines open pany, Berwick, Pennsylvania has 
P . announced that the new Crispin 
for safe, economical operation Air Valve Catalog is ready for 


Simplified construction, easy accessibility, ; distribution. 

moximum durability and efficient cost- Includéd in this new. 2-color,. 
vin ration ic in ever . : 

saving operates are Gast bb every 28-page, fully illustrated catalog 

Crispin Air Valve. ro. San) 

Crispin are basic facts on the complete line 
GVEA, AB VES of Crispin Valves used in the wa- 
positive, full-time air : ; 
control when line is filled, ter, sewage and process industries. 


iti acai he tbh Complete specifications, useful 


air escape while line 7 charts and operating data on all 

is under pressure; ° . . 
prevent air accumu- products are given together with 

loti in lime. ° . . " 
Crispin eae ; parts—list information for the 
AIR & VACUUM VALVE = . ° r 

subeaees fe Ming Crispin Air and Vacuum, Pressure 
Air and Universal Air Valves. In 


Os line fills, allow air to ¢% “s 
enter as line empties. a — . ° ° 
pig ip ex addition, there is a special section 
alicia | on Crispin Slip Joints and Com- 
= ca oa 8 MANUFACTURING COMPANY pressors. “How to Order” and 
n dependabs rispin Air sua? ” &£ 
Volves thet keep your pipelines , BERWICK, PENNSYLVANIA “Where to Buy” facts that are a 
open for safe, economica! operction “e, ° Dept. Cc part of this new, 2-color catalog, 
45 ve should prove valuable. 


WaTeR & SEWAGE WoRKS, AUGUST, 1957 





e For further information on products or services please use reader service card. 


Factory-Made Clay 
Pipe Joints 
820 


The Logan Clay Products Co., 
Logan, Ohio, has just released an 
attractive, new _ brochure, that 
illustrates and describes its com- 
plete line of Factory-Made Clay 
Pipe Joints. 

The full-color brochure lists 
specific uses for clay pipe, with 
emphasis on Logan’s Wedge-Lock, 
Slip-Joint and King-Size clay pipe 
\ccording to the brochure, Logan 
factory-made Wedge-Lock and 
Slip-Joint clay pipe joints provide 
fast, easy installation, while King- 
Size clay pipe, in lengths up to five 
feet, cuts installation and labor 
time by as much as 50 percent. 


Chemical Relief and 
Back Pressure Valves 


821 

Milton Roy Company, Phila- 
delphia, Pa., has just published a 
new bulletin describing their line 
of Chemical Relief Valves and 
Back Pressure Valves. The 4-page, 
two color bulletin gives complete 
specifications including capacities 
of four standard sizes—4, ’%,. 4, 
and l-inch. Dimensions and ma- 
terials of construction are also in- 
cluded 

Relief valves are used with 
corrosive liquids to 1500 psi, and 
back pressure valves are used to 
pressure 200 psi. Topworks of 
both valves are protected by K el- 
F or Teflon diaphragms 


Extra-Strength Clay Pipe 
822 

The Clay Sewer Pipe Associa- 
tion, Inc., Columbus, Ohio, has 
released a new 4-page technical 
bulletin on Extra-Strength Clay 
Pipe. 

The bulletin illustrates pipe 
trenching conditions which require 
extra-strength pipe, and contains 
detailed tables of safe supporting 
strengths for both extra-strength 
and standard strength clay pipe. 
The tables give supporting 
strengths in pounds per lineal foot 
for pipe sizes from 6 to 36 inches 
and for varying bedding condi- 
tions 

The bulletin also lists crushing 
strength requirements for extra- 
strength clay pipe and schedules 
of dimensions for full-diameter and 
reduced-diameter extra-strength 
pipe 


UNIT 


“The Modout 


for Repairing, 
Constructing, 
Lining: 

* Reservoirs * Dams 

* Filter Plants * Tanks 

* Sewage Disposal Plants 

* Stadiums ~* Bridges 

* Sea Walls * Swimming Pools 


Write for more 


PRESSU information, 
including 48 
poge “Gunite” 

booklet. 


FLORENCE, ALA. 
315 So. Court Street 


Liberty Life Bldg. 33 N. LaSalle Street 193 Emmet Street 
CHARLOTTE, N. C. CHICAGO, ILL. NEWARK 5, N. J. 


FOR INFALLIBLE MEASUREMENT OF WATER 


Want a cubic mile 
of water metered? 


Thet's a colossal volume—'‘way over 
3,000,000 acre feet—but Sparling Me- 
ters in total use measure far more than 
thet every yeor. 








Meters for all capacities—2" to a 
river. Open or closed flow. Local or 


The propellered remote recording. 
meter 


SPARLING METER COMPANY REQUEST FOR LITERATURE 


inc. 
225 N. Temple City Bivd., E! Monte, Calif. Sparling Meter Company, inc 
ATT est ww. SORAMSEYERS4;, 1 225 N. Temple City Bivd., El Monte, Calif. WSW-8 J 
NAME y 


TU YITUYYTUYYLYTLI LL Wa Ua LTT LITE TUT LITIU NWT U IT LNTLIT LITO INT LNT! 


ROSELLE, WN. J. 
State St 650 First Ave. West 
CINCINNATI! 2 SAN FRANCISCO 24 
626 Broadway 85 Industrial St. 








505 No. Ervay St 904A Elliott West 


KANSAS CITY 6, MO. TORONTO. CAN. 
6 E. Eleventh St 207 Queens Quay West 


| 
1 
DALLAS 1 SEATTLE 99, ADDRESS ) 
1 
' 





CITY STATE of 





- - - =. = - 
A 


ROMFORD. ENGLAND 248 London Ra 
: A A A a a A A 
stiri in a a ag Arla Ala Aaa aa aa a aa 
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Installing A-C pipe? 


Cut it faster with a 
SPRING LOAD A-C PIPE CUTTER 


This light weight, one-man cutter cuts 
square and true, clean and smooth— 
reduces cutting time 50°. Cuts within 
1” of pipe end—no chipping, no spoil- 
age, no loss. Cuts all sizes. Adjusts to 
size in seconds. 


Hold it better with a 
SPRING LOAD PIPE VISE 


Sets up in 10 seconds to hold 
pipe from 4”-20", in secure, non- 
slip grip. Holds pipe steady, at 
convenient height. Light, compact, 
yet rugged. 


CUT COSTS WITH 


SPRING 
LOAD 


A-C FIELD TOOLS 


Use these proven 
one-man tools to 
reduce labor and 
material costs. 
Recommended by 


leading A-C pipe 
manufacturers 


PRECISION 
MACHINE ANY 
PROFILE ON- 
THE-JOB WITH 

SPRING LOAD 
MODEL B 


Machining and 
Tapering Tool. 


None Faster! 


SPRING LOAD 


MANUFACTURING CORP. 


3610-E FIRST AVE. SO @ SEATTLE 4, WASHINGTON 


TENNESSEE CORPORATION 





1028 CONNECTICUT AVE., N. W. 
WASHINGTON 6, D.C 





‘Timmne 


Write Today For 108 Page Catalog 
W. S. DARLEY & CO., Chicago 12 
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Safety ‘Check List'’ 
For Explosion Hazards 
823 

Crouse Hinds Company, Syra- 
cuse, N. Y., has available a “Haz- 
ard Finder”, to locate the hidden 
probabilities of electrically ignited 
explosions in plants 

This 8-page, illustrated folder 
contains a check list of 13 ques- 
tions that can help determine 
whether uncontrolled flammable 
dusts, liquids and 
materials are 


gases, vapors, 
other combustible 
making the plant unsafe. Part of 
the folder is sealed until all the 
questions have been answered 
\fter seal is broken, an evaluation 
of the hazard potential in the plant 
is revealed, based on the answers 
and the findings of the National 
Fire Protection Association 


"Blue Book" on 
Electric Generating Plants 
824 
D. W Onan & 

Minneapolis, Minn., 
their “Blue Book” of 
formation concerning the selection 
of engine driven electric generat- 
ing plants. The pocket sized book- 
let traces the history of electric 
development from early 


Inc., 
revised 


Sons 
has 
general in- 


plant 


e For further information on products or services please use reader service card. 


stages where storage batteries 
were necessary to today’s modern 
single-unit, engine-generator power 
plants. 

Described in simple, easy-to- 
understand language are the three 
general groups of electric plants: 
Alternating Current (A.C.), Direct 
Current (D.C.) and _ Battery 
Charging. Plant operation for 
each type is thoroughly discussed. 

The booklet reviews the three 
types of prime mover which fur- 
nishes the mechanical power for 
driving the generator, namely: 
Gasoline Engine, Diesel Engine 
and Gas Engine. Cost of operation 
and installation of each type ts 
discussed. Differences of engine 
cooling are compared, starting 
methods are described and a 
concise summary of important 
points to remember in selection of 
an electric generating plant is also 
included. 


Floatless Transmitter For 


Parshall Flume Flows 
825 

The Foxboro Company, Fox- 
boro, Mass., has just released 
an Application Engineering Data 
Sheet describing a new system for 
transmitting water or waste flow 
measurement from a_ Parshall 
flume to a flow recorder 

As diagrammed, the system con- 
sists of a Foxboro d/p Cell Trans- 
mitter which senses back pressure 
in a bubble tube inserted in the 
float well. The output of the trans- 
mitter is received by a pneumatic 
receiver-recorder. A special chart 
which incorporates the exponents of 
the flow equation enables flow to be 
read directly in flow units. An 
installation drawing showing the 
instrumentation of the system 1s 
also included 


Clay Pipe Joint Sealant 
826 


The Superior Clay Corporation, 
Uhrichsville, Ohio, has just pub- 
lished a 4-page brochure, illustrat- 
ing and describing applications of 
the new PT Clay Pipe Joint Seal- 
ant. 

The brochure contains 
photographs illustrating actual 
“on-the-job” installations of vitri- 
fied clay pipe using PT 75, includ- 
ing under-water installations, “pea 
soup” trenches, well point trenches, 
and in cramped quarters. The 
simple, time-saving, three-step 
method of applying the joint seal- 
ant for tight joints under all trench 
conditions also is detailed 


2-cr rhe Tr 





—ROTO-TROL— 


RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use 
and wear of both 
Each pump is 


WITH 
ALTO- 
TROL 


pumps. 
operated on alternate 
starting cycles. 
The RF-2 operates both pumps togeth- 
required. RF-2 installations 
service year after 


er, when 
give dependable 
year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


7183 Hampden Ave., St. Paul 4, Minn. 























HEAVY-DUTY 


ELLIS PIPE CUTTER 


FOR CUTTING LARGE SIZE PIPE 


Drop-Forged 
rame 
and Links 


Long-Lasting 
Cutter 
Wheels 


Makes 
a Hit 

* Pipe 
With in or Out 
Water of 
Works “ 

Ditch 

Men -- 


Cuts 


TWO SIZES 


No. 01 for 4" to 8" Pipe 
No. 1 for 4" to 12" Pipe 


Write for Circular 
and Price List No. 35WS 


ELLIS & FORD MFG. CO. 


FERNDALE 20, MICH 


Wedge-Lock Clay Pipe 
827 

Robinson Clay 
Akron, Ohio, has published a new 


brochure for engineers, architects, 


plumbers, 


Wedge- 


builders, contractors, 
and public officials on 
Lock Clay Pipe. 

Completely illustrated, this 2- 
color, 4-page, file-size brochure 
offers complete information on the 
time-tested qualities of vitrified 
clay pipe with the new factory- 
made Wedge-lock plastic joint that 
snaps together instantly. 

The brochure also details the 
mechanics of Wedge-Lock’s total- 
contact joint, illustrates the simple 
installation procedure, and _ de- 
scribes clay pipe fittings available 
in diameters from 4 to 15 inches 


Automatic Controls 
in Filter Plants 
828 

Suilders-Providence, Inc., a di- 
vision of B-I-F Industries, Inc., 
Providence, R. I., has available an 
8-page bulletin on Automatic Con- 
trols in Filter Plants written by 
Milford E Mer Project 
Sales. 

The article “automa- 
tion” as it applies to hydropneu- 
matic control, automatic backwash 
control, backwash rates, air trans- 
mission, control variations, and 
the benefits and future use of this 
type of control. The bulletin is 
well illustrated with diagrammatic 
drawings and _ photographs of 
actual installations 


Rigers, 


describes 


Design And Specification 
of Watertight Masonry 
829 

The Master Builders Co., 
land, Ohio, has just published a 
6-page folder on the subject of 
Design and Specification of Water- 
tight Masonry. 

This bulletin 
portant elements 
the construction of 
masonry, and cited good workman- 
ship and lack of cracks between 
brick and mortar as the _ princi- 
pal pre-requisites to watertight 
masonry. It also outlines six con- 
siderations in tight 
masonry walls. 

Discussion covers: mortar in- 
gredients and proportioning; com- 
patibility of brick and mortar: con- 
trol of shrinkage and bleeding ; 
separation cracks; effect of me- 
chanical disturbance; and the im- 
portance of proper protection 


Cleve- 


discusses the 1m- 
involved in 
watertight 


designing 


Product Co., 


TO SPEED 
Sludge Digestion ... Control 
Chlorination, Algae— 


TAYLOR COMPARATORS 


Help you adjust 
pH, CHLORINE 


LEVELS 
Quickly, Accurately 


Fast, on-the-spot determinations of pH, 
chlorine made with Taylor Comparators 
help you maintain proper control of water 
system or sewage plant operations. In a 
matter of minutes, you get dependable data 
from easy, colorimetric tests. Only three 
easy steps . . . take sample, add reagent and 
read direct after comparing with a color 
standard slide. Complete instructions, all 
necessary accessories and reagents included 
in every set. Fluoride sets also available. 


COLOR STANDARDS GUARANTEED 
Be sure to use only Taylor reagents and 
accessories with Taylor Comparators to 
assure accurate results. All Taylor liquid 
color standards carry an unlimited guar- 
antee against fading. 


SEE YOUR DEALER for Toylor kits 
or immediate replacement of supplies. 
Write direct for FREE HANDBOOK, 
“Modern pH and Chlorine Control”. 
Gives theory and application of pH 
control. Illustrates and describes full 
Taylor line. 


W. A. TAYLOR “3° 


7308 YORK RD. « BALTIMORE-4, MD 


NSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 


ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 
P. O. Box 2V Richmond 5, Va. 
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[HYDRO-TITE' 


DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N. Y.C. 


General offices and works 


W. Medterd Sta., Boston, Mass. 





When ths Nameplale 


goes tile place... 
Ue 


YOU KNOW 
YOU HAVE 


lhe Best 


607 COLUMBIA AVE, 
DARBY, PA. 


Corrosion Tester 

830 
Chicago, Ill., just 
lo-page brochure 


Labline, Inc., 
published a new 
on the Labline-Pure “Corro-Dex 
for determining rates of corrosion. 

The brochure describes two 
models, line-operated, and portable 
battery-operated Also 
are probes of all types, 
steel, nickel, monel, copper, brass, 
aluminum, lead, etc 

\ccording to the 
“Corro-Dex” applies A.C 
to probes and eliminates all polari- 
zation Portable 
field model “Corro-Dex” has single 
knob control 


discussed 
such as 


brochure 
current 


and side effects 


Plug Valve Lubricants 
831 

Homestead Valve Manuiactur- 
ing Co., Coraopolis, Pa., has just 
released a 16-page book on Home- 
stead Plug Valve Lubricants. 

This informative book answers 
nearly 4000 questions about valve 
applications. Especially designed 
to save time, worry, and expense 
in choosing the right valves and 
lubricants for each set of service 
conditions, the book gives recom- 
mendations for nearly 1000 serv- 
ices within four different temper- 
iture ranges 





CHEMCO 
Filters 
CHEMCO 
Chlorinators 
CHEMCO 
Recirculation 
Systems 
CHEMCO 
Pumps & 
Pump Strainers 
CHEMCO 
Inlet & Outlet 
Fittings 
CHEMCO 
Testers & 
Chemicals 


30 ws 
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CHEMCO 
P.O. Box 3098, Los Angeles 54, Calif. 
Rm. 1217—205 W. Wecker Dr., Chicago 6, m. 
“ Agents Throughout the U. $. end Civilized World” 


SEND FOR 
4-PAGE 
COLOR 


ANNIVER- 
SARY 


FOLDER 


EXPLAIN- 
ING 


THIS 





Scotch Net Cheag-Thares » Difference! 
“EVERYTHING FOR THE SWIMMING POOL” 


CARTOCN 


Weigher For 
Belt-Conveyed Materials 
832 

Builders-Providence, Inc., a 
division of B-I-F industries, Inc., 
Providence, R. 1., has just pub- 
lished a bulletin describing how 
any belt-conveyed dry material can 
be accurately, automatically, and 
continuously totalized and fed by 
the modified Conveyoflo Meter. 

This 4-page bulletin describes 
the design features, principles of 
operation, and dimensional data 
about the meter, and shows proc- 
and typical applications 
where it has improved product 
quality at reduced costs. The 
bulletin is profusely illustrated 
with photographs and simplified 
line drawings. 


esses 


Rotameter Bulletin 
833 

Brooks Rotameter Company, 
Lansdale, Pa., has released a bul- 
letin that utilizes a novel and con- 
venient means for aiding prospec- 
tive users of Brooks Rotameters 
in the selection of the appropriate 
meter for a specific application. 

A die cut disc, eyeletted on the 
inside cover of the bulletin serves 
to indicate the pressure and tem- 
perature limitations of Brooks 
rotameters as well as their flow 
capacity ranges. The _ indicated 
meter in turn is tied into brief 
descriptions given on an opposite 
page with references to further de- 
tailed literature. 


Centralized, Supervisory 


Control 
834 


Suilders-Providence, Inc., a 
division of B-I-F Industries, Inc., 
Providence, R. L., has published a 
12-page color bulletin describing 
the centralized, economical 
trol of widespread, remote opera- 
tions as accomplished by _ the 
Synchro-Scan Supervisory Control 
System. 

The bulletin contains numerous 
illustration, diagrammatic and wir- 
ing drawings, and typical installa- 
tion photos. It is laid out to show 
how this supervisory control sys- 
tem is developed from a simple to 
a more complex form. The bulletin 
also includes data on the various 
means of signal transmission 
possible, standard accessories, and 
other features contributing to its 
application versatility. 


con- 











Consulting Engineers 


SPECIALIZING 


IN THE FIELD OF 


WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 


Consulting Engineers 

Water, Sewage, industrial Wastes and incineration 
Problems—City Planning, Highways, Bridges and 
Airports—Dams, Fieod Control, industrial Build- 
ings—Investigations, Reports, Appraisals and Rates 
—Laboratory for Chemical Bacteriological 
Analyses—Complete Service on Design and Super- 
vision ef Construction 


Three Penn Center Plaza 
Philadelphia 2, Pa. 


Bowe, Albertson & Associates 
Engineers 

Water and Sewage Works—Indus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 
lahoratory Service 

75 West Street New York 6, New York 


The Chester Engineers 

y and Purification—Sewage 

Waste Treatment—Power 

-Gas Systems—Val- 

uations—Rates—Management—Lab- 
oratory—City Planning 
601 Seusmon Street 
Pittsburgh 12, Penna. 




















Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 


Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Specia! Districts 


331 Spurgeon Bidg. 3913 Ohio, Rm. 200 
Senta Ana, Calif. San Diego 4, Calif. 


Chas. W. Cole & Son 
Engineers — Architects 
Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, 
Municipal and Commercial Buildings 
220 W. LaSalle Ave., South Bend, Indiana 
Central 4-0127 














JOHN J. BAFFA 


Cc iting 4 





Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
iting E s 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. 





New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 

360 East Grand Ave. Chicago 11, Il. 











MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 


Jackson, Miss. Harrisburg, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


COTTON, PIERCE, STREANDER, INC. 


Associated Sopecerinn Cas Coneeiaate 
132 amy 3 New York, N. Y 


2718 Garfield St., Hollywood, Fic. 


Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment, Refuse Disposal, 
Trade Wastes, Power Plants, 
Reports, Plans, Supervision. 








Betz Laboratories, Inc. 


CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Engineers—Architects—Consultants 
KANSAS CITY, MO. 


P.O. Box 7088 
Phone: DEimar 3-4375 





DE LEUW, CATHER & COMPANY 


Sewerage 
Highways 
Bridges—Subways 
Transportation 


Investigations—Reports—Apprcisals 
Plans and Supervision of Construction 


150 North Wacker Drive Chicage 
79 McAllister Street San Francisco 2, Calif. 








BLACK & VEATCH 


Consulting Engineers 
Water—Sewage—Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
500 Meadow Lake Parkway 
Kansas City 14, Missouri 


Camp, Dresser & McKee 


Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 


FAY, SPOFFORD & THORNDIKE, Inc. 


Engineers 
Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 
Port and Terminal Works—industrial Bidgs. 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 Beacon Street, Boston 8, Mass. 











BOGERT AND CHILDS 


by —— ae —~ 5 
Clinten L. Bogart _¢ 


ivan L. rt 
Robert A. Lincoln Charles A. Mangonaro 
William Martin 


Weter & Sewage Works «+ Refuse Disposal 
Dreinage « pa Control « Highways and 
Bridges « Airfields 
145 East 32nd Street, New York 16, N. Y. 








CAPITOL ENGINEERING 
CORPORATION 
Engineers—Constructors—Management 

WATER 

WORKS 

Designs and Roads and 
Surveys Streets 
Planning Airports 
Sridges ee 
Executive 

DILLSBURG, PENNSYLVANIA 








Finkbeiner, Pettis & Strout 
Carleton S. Finkbeiner, C. E. Pettis, Hareld K. Strout 
Consulting Engineers 
Reports Designs Supervision 
Water Supply, Water Treatment, Sewerage, 


wage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohic 
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Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols & Turner 
HOUSTON, TEXAS 


Industrial aad Municipal Enginesring—Water Sup- 
ply and Purlfieation—Sewerage and industrial 
Waste Treatment—Highways and Structures—Dams 
—Drainage Woerks—Airperts—investigations—Valu- 
ation—Design and Supervision 


HAZEN AND SAWYER 


Engineers 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
Reports, Design, Supervision 
of Construction and Operation 
Appraisals and Rates 
122 East 42nd St. 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


LANNING 
Sanitary Engineering Co., Inc. 


Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 














GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 
HARRISBURG. PA. 
Pittsburgh, Pa. Daytona Beach, Fic. 
Philadelphia, Po. 
Water Works, Sewage, Industrial Wastes 
id Garbage Disposal—Roads, Airports 
md Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 
Appraisals, Investiqgations & Reports 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more 
than 700 cities and towns. 
Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving. 


2962 Harney St., Omaha 2, Nebraska 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 

Montgomery Building 

SPARTANBURG, §&. C. 
Water Supply—Power Plants 


Sewage Disposal—Valuations & Appraisals 
Industrial Waste—Industrial Plant Design 














GILBERT ASSOCIATES, INC. 


Sagnesre and Consultants 
N pply and Purification 
Treatment 
11 Laboratory Service 
Investigations ‘and Reports 


New York 
Houston 


Industrial Waste 


Washington 
Philadelphia 


Reading, Pa. 
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WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y. 








GLACE AND GLACE 


Coasulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 


1001 North Front St. Harrisburg, Pa. 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 
Water wen Treatment & Distribution 
Sewers & Sewage Treatment 
hom Desi onstruction 


1392 King Ave. Columbus 12, Ohle 


Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building. Boston 16 








GREELEY AND HANSEN 


Engineers 
Paul Hansen (1920-1944 
Kenneth V. Hill 
Samuel M. Clarke 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
d Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


Jones, Henry & Williams 
Consulting Sanitary Engineers 
Water Works 
Sewerage & Treatment 


Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


Nussbaumer, Clarke & Velzy, Ine. 
Newell L. Nussbaumer—irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, N. Y. 
327 Franklin St. Buffalo, N. Y. 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 


Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kensas City 5, Me. 


R, L. KENAN & ASSOCIATES 


CONSULTING ENGINEERS 
Water Works, Flood Control, Sew- 
erage, Sewage Disposal, Airports, 
Harbor and Waterfront Improve- 
ments. 


MONTGOMERY, ALA. PENSACOLA, FLA. 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures— Power—Transportation 


51 Broadway New York 6, N. Y. 








HAVENS AND EMERSON 


W. L. HAVENS A. A. BURGER 
J. W. AVERY H. H. MOSELEY 
F. S$. PALOCSAY —. S. ORDWAY 
F. C. TOLLES, CONSULTANT 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH 1 
CLEVELAND 14, O. NEW YORK 7, N. 


Engineering Office of 
CLYDE C. KENNEDY 


———— 
SANITARY ENGINEERING 
— 


SAN FRANCISCO 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 


MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 








Hayden, Harding & 
Buchanan, Inc. 


Consulting Engineers 


John L. Hayden 


John H. Harding Oscar J. Compto 
Waterworks a Civil 

Mechanical, Electrical ase 
1348 Selders Field Road. Boston 3 











Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 








THE PITOMETER ASSOCIATES, INC. 


Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 
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LEE T. PURCELL 


Consulting Engineers 


Water Supply & Purification; Sewerage & 

Sewage Disposal; Industrial Wastes; Inves- 

tigations & Reports; Design; Supervision of 
Construction & Operation 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N. J. 


Benjamin L. Smith & Associates 
Engineers 
Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 


Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical & Bact. Laboratory Service. 


441 North 2nd St. Reading. Pa. 














Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, lowa Chicago 4, IIL 





Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewace and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 














ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 


Alden E. Stilson & Associates 
Limited 
Consulting Engineers 
Water Supply—Sewage—Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys—Reports 


2060 E. Sth Street, Cleveland 15, Ohio 


Whitman & Howard 
Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 
89 Broad St., Boston, Mass. 

















J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposai 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 
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Are you interested in both 


WATER & SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine. 


Water & Sewage Works 





WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Consultants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 


























ENGINEER: Good opportunity for 
experienced distribution engineer 
with a large privately owned Water 
Company. College training desired 
but not a requisite. 


Please send resume including educa- 
tional background and practical ex- 
perience to Mr. George H. Dann, 
Exec. Vice President, Phila. Sub- 
urban Water Co., 762 Lancaster 
Ave., Bryn Mawr, Pa. 














WANTED 
CITY OF DALLAS NEEDS 
PLANT MAINTENANCE SUPER- 
VISOR 
Degree in electrical or mechanical 
engineering or equivalent. Five years 
responsible experience in large pub- 
lic or private water system. Salary 
range $469 to $622 per month. Apply 
or write to: Civil Service Board, 
Room 401, Municipal Building, 2014 
Main, Dallas 1, Texas. 











WANTED 


SEWAGE PLANT SUPERIN- 
TENDENT, for 5 M. G. D. primary 
plant now under construction to 
serve as inspector until plant com- 
pleted and then assume duties as 
Plant Superintendent. 

Salary range: $5,000.00 to 
$6,000.00 per year. 


Minimum Requirements 


. Two years of college training, with major 
emphasis in chemistry or biological 
sciences, with three years of satisfactory 
experience in operation of sewage treat- 
ment works. 


2. High school graduation and completion 


of a special course of training in sewage 
treatment with a minimum of five years 
satisfactory experience in the operation 
of sewage treatment works and demon- 
stration of mechanical aptitude. 


3. Satisfactory completion of a special] 
course of training in sewage treatment 
with a minimum of six years satisfactory 
experience in the operation of sewage 
treatment works 

and sufficient prior training to be 

eligible for Wisconsin Grade “A” 

certificate within two (2) years. 


Apply to Director of Public 
Works, City Hall, City of Superior, 
Wisconsin by letter stating educa- 
tion, experience and salary re- 
quired. 








Positions Available 


SANITARY ENGINEERS—to work 
in Ohio on state public health pro- 
grams. Previous Ohio residence not 
required. 


Sanitary engineer, grade II1I—Grad- 
uation from accredited engineering 
college, preferably six years’ ex- 
perience, professional engineer reg- 
istration from Ohio or reciprocal 
state required. Salary range $600- 
$720. 

Sanitary engineer, grade II—Grad- 
uation from accredited engineering 
college, four years’ engineering ex- 
perience, professional engineer reg- 
istration from Ohio or reciprocal 
state required. Salary range $525- 
$630. 


Engineer-in-training— Graduation 
from accredited engineering college. 
Salary ranges $420-$480; $440-$525. 
Starting salary depends upon qualifi- 
cations and experience in addition to 
having a certificate of engineer-in- 
training. 

Address application to Personnel 


Officer, Ohio Department of Health, 
Columbus 15, Ohio. 
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Aerial view of the Riverside, California Sewage Treatment Plant which recently 
incorporated the Dorr Densludge Digestion System to relieve badly overloaded 
digestion facilities. Consulting Engineer: Headman, Ferguson and Carollo, Phoenix, Arizona. 


The new Dorrco Densludge Digestion System, already 

proven in full-scale treatment plants, is a new method of 

digesting sewage sludge that makes possible a reduction of 

up to 80% in digester capacity requirements compared with 

conventional systems. The basic operation of the Densludge 

Digestion System involves concentrating sludge ahead of diges- 

tion in a specially designed thickener, then digesting sludge in 
a Digester equipped with high-capacity draft tube mixers. 

By removing the excess water in the raw sludge the Densludge 
Thickener reduces by one half, or more, the volume of raw sludge 
to the Digester. In the Digester, high capacity draft tube mixers 
insure full capacity utilization by maintaining homogeneous 
conditions throughout the tank. These reduc- 
tions in sludge volume can now be directly 
translated into reductions in overall digester 
capacity requirements. 

For more complete information on The Dorrco Den- 
sludge Digestion System, write for a copy of Bulletin 
No. 6262, Dorr-Oliver Incorporated, Barry Place, 
Stamford, Conn. 

Densludge — T.M. Dorr-Oliver Inc. 
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now EL-CENTRO goes high-rate 
with INFILCO 


New ACCELATOR® unit treats Colorado 
River water more efficiently ... in a fraction 
of the space... at low installed.cost. 


Reduces turbidity to 

less than 10 P.P.M. 

Golden, Bryant & Jehle 

Architect & Engineers 
» El Centro, California. 


SALTON 

SEA . 
Located in the fgfhous Imperial Valley, in an area only 
a few miles yom the Salton Sea and noted for difficult 
water treatment, the growing city of El Centro has 
repla ts obsolete water treating plant with the most 


up-to-date equipment available. 


. 


This outstanding installation of high efficiency re- 
places ig a single basin the separate mixing, coagulation 
and sedjmentation basins of old style plants. It occu- 
pies mich less space, with corresponding savings in 
installagion construction costs. Fully automatic with 
C.-A.4?. SYSTEM © filter controls and gauges, it oper- 
ates with minimum attention — minimum personnel 
— mayimum economy. 

ape INFILCO and continuously improved 
over the yeas, “ACCELATOR” treating plants have 
revolutionized water treating methods. Over 2,000 of 
these units 2 in use by municipalities and industry 
throughout the world. 

For cod atonal at low overall cost, write to- 


day for fil information and Bulletin 1825. 
° = . . . 
wwe « “SEE YOUR CONSULTING ENGINEER. If you are planning instal- 
lation of any major equipment, the services of a reliable 
Consulting Engineer can be invaluable. He will design your 
plant and help you select the type of equipment that best 
meets your requirements and budget. 


THE ONLY COMPANY impartially offering equipment for ALL types of 
water and waste processing — coagulation, precipitation, sedimen- 


ee eeteretre tas t & @ 
tation, filtration, ion exchange, flotation, and biological treatment General Otfices « Tucson, Arizona + P.O. Box 5033 


Field offices throughout the United States 
and in foreign countries 





